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Abstract 
This study examines Real Estate valuation in Prince George, BC. Using historic 
data provided by the Northern BC Real Estate Board, statistical models are 
developed which will be of value to those interested in the valuation of Prince 
George property values. 
A linear hedonic model has previously been developed by Ogwang & Wang (2002) 
to predict property pricing using a single year of data from this geographical area. 
This work builds on the comprehensive treatment of hedonic price theory originally 
provided by Rosen (1974). Many other researchers have used hedonic regression 
techniques in the analysis of real estate pricing; however, the use of panel data 
analysis techniques for real estate analysis has been quite limited. 
This study will build on the above models and the work of others. Multiple 
regression panel analysis techniques will be utilized to produce a hedonic 
mathematical model that is effective at predicting home prices based on multiple 
input variables. Quality adjusted price indices will also be developed. This study will 
examine 21 years of sales data for Prince George from 1988 through 2008, and 
hence will provide a comprehensive macro level view. Economic indicator variables 
will be included in the models, in addition to housing characteristics alone. 
This study will provide a valuable tool to homeowners, investors, city planners and 
real estate professionals to aid in assessing the value of real properties. 
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Chapter 1: Introduction 
The economic importance of housing 
Not only does housing provide shelter, an essential commodity, but it also is a 
significant component of household wealth. Englund, Quigley and Redfearn 
estimate that housing accounts for more than 50 percent of the U.S. private capital 
stock and 30 percent of household expenditure (Englund, Quigley and Redfearn 
1998). 
The largest component of GOP is typically consumer spending. Evidence suggests 
that consumer spending is significantly affected by the wealth effect. A 2007 U.S. 
Congressional Budget Office background paper sums it up nicely. "At the same time 
that home prices were rising rapidly during the late 1990s and early 2000s, 
consumer spending was growing faster than income, as reflected in the falling rate 
of personal saving. Many observers have concluded that those two facts are linked: 
that consumers used their growing housing wealth to boost their spending, in effect 
letting their houses do their saving for them. Assuming that those observers are 
correct, the future path of consumer spending will depend on the future path of 
home prices and how consumers react to those prices. Most analysts believe that 
an increase in home values permanently increases consumer spending in every 
subsequent year by some fraction of that rise in value - the so-called wealth effect. 
An increase in the housing wealth of households reduces the need for homeowners 
to save for the future, allowing them to spend more than they otherwise would have 
spent" (Congressional Budget Office 2007). 
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Most U.S. estimates of the housing wealth effect indicate that, all else being equal, a 
$1,000 increase in the price of a home this year will generate $20 to $70 of extra 
spending this year and in each subsequent year. See for example (Benjamin, 
Chinloy and Jud 2004), (Case, Quigley and Shiller 2005) and (Iacoviello 2004). 
Canadian research has pointed to similar conclusions. A 2004 Bank of Canada 
report indicates that the marginal propensity to consume is on average about $57 
per $1000 increase in home price. This report also concludes that "if movements in 
wealth, especially housing wealth, directly affect consumption , they will also 
influence aggregate demand and inflation" (Pichette 2004). 
It should be clear from the above discussion that the real estate market can have 
profound inter-connections with the functioning of the overall economy. The recent 
U.S. subprime mortgage crisis, bursting housing bubble and continuing severe 
global recession serve to illustrate the magnitude of these effects. If the real estate 
market continues its current price contraction, or even stays flat, it is likely that this 
will result in an increased personal savings rate, reduced consumption and a 
continued resultant drag on GOP growth. 
This paper does not attempt to explore the effects of the real estate market on the 
economy. However, the above narrative should illustrate that any increase in the 
understanding of a given real estate market will be of benefit. 
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Study objectives 
Prince George has traditionally been a forestry dependent community, although this 
dependency may be changing. Nevertheless, the Prince George housing market is 
fairly isolated, and reflects supply and demand imbalances more-so than a larger 
more diverse market such as Vancouver. This market is exceptional in other ways 
as well. Most sales are for local consumption. The Okanagan valley, for example, 
attracts many non-resident buyers of recreational/investment properties. 
Additionally, since population growth in Prince George has been relatively low 
compared with many other major cities in BC, this market reflects a higher 
proportion of resale units compared with new housing starts. In summary, this 
market is different in many ways compared with other markets. This paper will 
provide some uniques insights into this market. 
The primary objective of this study is to provide statistically sound mathematical 
models specifically for Real Estate valuation in Prince George, BC. The models will 
be based on historical housing sales data provided by the Northern BC Real Estate 
Board, along with selected economic variables. The models will be valuable to 
anyone who is involved with the estimation of property values in this geographic 
region. This not only includes individual homeowners and prospective buyers, but 
also real estate professionals and city planners. Typically, appraisers establish 
values by understanding the current housing market, inspection of the subject 
property, and by using a sales comparable approach. A mathematical model can 
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supplement standard appraisal techniques and provide a non-biased alternative 
estimate. 
Hedonic model background 
Hedonic models relate house price to characteristics such as size, number of 
bathrooms, bedrooms, geographical location, etc. The utility of such a model is that 
it can be used to predict overall house price as well as marginally value specific 
housing characteristics. 
An often-quoted treatment of hedonic price theory is provided by Rosen ( 197 4 ). 
Since this seminal work, many other researchers have explored hedonic price 
functions for realestate and other asset classes. A linear hedonic model for Prince 
George residential realestate has previously been developed using a single year of 
data (Ogwang and Wang 2003). The author is not aware of any other similar 
research for Prince George. 
The OECD Handbook on Hedonic Indexes and Quality Adjustments in Price Indexes 
(Triplett 2006) provides a comprehensive source of information on hedonic price 
theory as well as implications to price indices. Selected research, specifically 
related to techniques explored in this paper, will be discussed in subsequent 
sections of this report. 
Typically, hedonic models are constructed for one or a small number of time periods. 
Cross-sectional multivariate regression statistical techniques are used for these 
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models, commonly with the inclusion of time dummy variables to account for short 
time period effects. A unique aspect of this paper is that a large longitudinal dataset 
is utilized, and hence "Panel Data" analysis techniques are employed for the 
analysis. Furthermore, this paper explores the relationship between several 
economic indicator variables and house price in addition to traditional physical 
housing characteristics and geographical location traits. Additionally this paper 
attempts to spatially differentiate home prices. Price indices are developed which 
provide insight into constant quality spatial and temporal price variation. 
Paper roadmap 
The remainder of this paper is organized as follows. First, existing literature on 
hedonic estimation of housing prices is reviewed. Subsequently, the theoretical 
methodology is provided. This is followed by an empirical analysis; the data set is 
described in this section and descriptive statistics, regression analysis and results 
are provided. Finally a conclusion is presented along with a possible roadmap for 
future research 
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Chapter 2: Literature Review 
Functional form 
Generally, three standard functional forms are found in hedonic price functions: 
Linear, semi-log (logarithmic transformation of dependent variable) and log-linear 
(logarithmic transformation of dependent and independent variables). Additionally, 
models may include higher order polynomials to account for the effects of non-
linearity. For example, the addition of a 4 th bathroom may provide less marginal 
value than the addition of a 2nd or 3 rd bathroom. Third order polynomials may be 
useful when non-linear effects change direction. For example, house value may 
decrease with age to a certain point, but may increase after a certain age (i.e. 
heritage house). 
Kang & Reichert (1987) examined the combined effects of multicollinearity, 
parameter stability, and alternative functional forms in hedonic regression models. 
Their results indicated that the significance and stability of the regression 
coefficients as well as prediction accuracy were sensitive to the choice of functional 
form and estimation technique. They did not find a single estimation technique and 
functional form that was superior in every aspect; however, they did find that in 
some respects non-linear models proved to be more effective than linear models 
and Ridge Regression techniques were generally superior to standard OLS 
estimation. 
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Weirick and Ingram (1990) explore the trade-off between minimizing prediction error 
and minimizing the multicollinearity problem with various functional forms. They 
suggest that the semi-log form , combined with quadratic transformation of certain 
variables with non-linear relationships to selling price will minimize the tradeoff 
between desirable estimation qualities. 
Results provided by Rasmussen and Zuehlke (1990) and Cassel and Mendelson 
(1985) suggest that a quadratic semi-log model may provide superior results. 
Cassel and Mendelson also point out that general Box-Cox non-linear 
transformations result in complex estimates of slopes and elasticities which are often 
too cumbersome to use properly. 
Laurice and Bhattacharya (2005) analyzed over 18,000 observations for three large 
southern California counties. They tested prediction ability with various functional 
forms and concluded that the use of higher-order polynomials (up to cubic) and 
interaction variables for certain explanatory variables (including house size, lot size, 
bedrooms, bathrooms and age) helped to increase prediction performance of their 
models. However they did note that the presence of multicollinearity renders the 
individual coefficients unstable. Therefore, their models are not meant to estimate 
marginal contributions from each attribute, but instead are intended for overall price 
estimation. 
" 
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Spatial effects on housing price 
It is well known that location has a significant effect on property value. Many 
variables that are typically omitted from hedonic models, such as crimerate, pollution 
and prestige, may be correlated with location. 
Location characteristics that influence house prices include neighborhood 
characteristics, accessibility, and proximity externalities. Neighborhood 
characteristics include socioeconomic variables (for example, average household 
income, percent of households whose heads have a high school or college degree, 
and so on), predominate neighborhood land use (such as percentage of land area 
that is undeveloped, devoted to residential uses, devoted to single-family detached 
homes, percent owner-occupied, and so on), and the quality of municipal services 
(such as quality of police and fire departments and neighborhood public schools). 
Accessibility determinants of house prices include distances to employment centers, 
to transportation networks, and to recreation and shopping facilities. Proximity 
externalities may have either positive or negative influences on house prices. 
Examples of proximity externalities include distance to nearby nonresidential land 
uses ( parks, commercial properties, highways, and so on) as well as area levels of 
air and noise pollution (Basu and Thibodeau 1998). 
Dubin (1992) presents an approach for modeling spatial autocorrelation in hedonic 
house price residuals. She omits all neighborhood and accessibility measures from 
the hedonic specification, examines residual spatial autocorrelation using a negative 
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exponential correlogram, and predicts market values using kriging. Kriging is a 
statistical procedure, adopted from geostatistics, that predicts house prices based 
on the structural characteristics of properties and on an average of the hedonic 
residuals for nearby properties. The residuals are weighted by distance to the 
subject property. The weights are derived from the estimated spatial autocorrelation 
function. Dubin estimates hedonic and spatial autocorrelation parameters using 
maximum likelihood and computes house price contours for Baltimore (Dubin 1992). 
Pace and Gilley (1997) model spatial dependence in hedonic house price residuals 
using a simultaneous autoregressive model. Similar to kriging, this technique 
predicts property values using information on nearby properties. They report that, 
using their methods, spatial autoregression residuals are 44% lower than OLS 
residuals (Pace and Gilley 1997). 
(Pavlov 2000) presents a method that allows the parameters of the observed 
covariates to vary in space. His technique is an extension of semi-parametric multi-
dimensional k-nearest-neighbour smoothing. Pavlov concludes that his proposed 
approach to modeling real estate markets outperforms a number of comparable 
alternative approaches in terms of cross-validation residuals. 
Clapp (2003) proposes a method (local regression model) which places a latitude 
and longitude grid over an area and estimates the value of a standard building lot at 
each knot on the grid. The location value as a function of latitude and longitude 
" " 
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functions as a non-parametric smoother to augment the traditional hedonic model. 
The optimized model reduces mean squared error by between five and eleven 
percent based on the test data from this paper. 
Gelfand, et al. (2004) propose a rich class of spatia-temporal models under which 
each property is point referenced and its associated selling price modelled through a 
collection of temporally indexed spatial processes. Their space and time approach 
extends currently existing house price index methods. The authors did not present 
any practical conclusions that could be easily exploited. They did submit that 
considerable opportunity for research remains with their thesis. 
The aforementioned papers related to spatial modeling have a common theme. 
Location is often used as a proxy for numerous omitted, or unobserved, variables. If 
the precise theoretical functional form was known, and one had measures of all 
relevant characteristics, then spatial modeling would not be required. In reality, 
however, this is not the case, and some form of spatial modeling may add value to 
the standard hedonic method. 
Price Indices 
There is an abundance of literature focusing on price indices. See for example 
(Fleming and Nellis 1992), (Triplett 2006), (Li, Prud'homme and Yu 2006), (Hill and 
Meiser 2008) and (Diewert, Heravi and Silver 2007). 
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Quality change is one of the well-known issues in constructing price indexes. For 
products with physical specifications and characteristics that change frequently, a 
quality adjustment procedure is necessary to avoid biases. The common method 
used by statistical agencies is the matched model method. Studies have shown that 
matched-models often miss price changes when new models of products are 
introduced. A hedonic analysis, on the other hand, can theoretically capture the pure 
price change in lieu with quality changes (Li, Prud'homme and Yu 2006). 
Changes in average or median sales prices of residential homes are easy to 
understand and usually readily available. However, these statistics can be very 
misleading. The average price treats housing as a homogenous product, and 
quality changes are not reflected in price movements. For example, frequently 
house sizes have been increasing over time in many neighbourhoods. The increase 
in average prices associated with increased house size tends to overstate the true 
quality adjusted pure price inflation. Median prices are less sensitive to outliers; 
however, median prices may not always accurately reflect large quartile movements. 
Li, Prud'homme and Yu discuss the matched model method frequently aplied to 
regression techniques; the repeated sales approach. Price trends are estimated 
from transactions for properties that have been sold more than once over the 
sample period. The main disadvantage of the repeat sales approach is that it does 
not use all of the available information on housing unit sales; it uses only information 
on housing units that sold more than once during the sample period. Second, it 
cannot deal adequately with depreciation of the housing structure. Third, it cannot 
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deal adequately with housing units that have undergone major repairs or 
renovations. Finally, it does not allow for changes in the implicit price of particular 
housing attributes over time. In fact, it is likely that each attribute has its own price 
determined by the demand for and supply of that attribute. Also the repeat sales 
approach is subject to sample selectivity bias. Usually houses sold repeatedly tend 
to have inferior quality. In other words, they are not representative of the entire 
population of properties that sold (Li, Prud'homme and Yu 2006). 
Using the hedonic approach, house price is assumed to be a function of a set of 
characteristics in the hedonic model. The part of the overall price change from one 
period to another which is not accounted for by characteristic changes can be 
interpreted as pure price change. 
Compared with the repeat sales approach, the hedonic regression model has the 
following advantages. First, it uses all of the information on housing sales in each 
sample period and not just the data that can be matched. Second, it can adjust for 
the effects of depreciation if the age of the structure is known at the time of sale. 
Third, it can adjust for the effects of renovations and repairs if expenditures on 
renovation and extensions are known at the time of sale (Diewert, 2003). 
Triplett provides a comprehensive treatment of hedonic index methods, including the 
time dummy method, the characteristic price index method and the hedonic price 
imputation method (Triplett 2006). 
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Econometric Considerations 
A hedonic function is a necessary first ingredient required when constructing a 
hedonic price index. In addition to price index methodology, Triplett provides a 
plethora of best practice principles to be used for general guidance when carrying 
out hedonic studies. The handbook focuses on cross sectional analysis at a single 
point in time; although, the use of time dummies is discussed briefly. Triplett 
emphasizes that uncorellated independent variables will result in unbiased 
coefficients; however the price estimate may still be biased due to omitted variables. 
In the case of correlated independent variables, individual coefficients may be 
biased, but more information results in a more accurate overall price estimation. He 
notes that "multicollinearity is the normal state of the world. It will seldom be the 
case that the explantory variables in a hedonic regression will all be correlated with 
the price, yet not correlated with each other". He also notes the interesting fact that 
some variables may act as proxy variables, resulting in a higher regression R2. For 
example house size may also capture the effects of more or larger kitchens and 
bathrooms, a great room, etc. Heteroskedastity is also discussed, in the context of 
functional form (Triplett 2006). This topic has already been addressed earlier in this 
paper. 
Advances in econometric techniques have enabled richer forms of analysis. Most 
introductory texts focus on ordinary least squares (OLS) methods of linear 
regression for cross sectional analysis. 
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Advanced techniques are available to deal with some of the above ideals if they are 
not fully met, which is most often the case in reallity. For example, non-linear 
transformations such as the Box-Cox transformation may reduce heteroscedasticity. 
Alternatively, modern econometrics software packages may allow for a weighted 
least squares method or the application of heteroscedasticity-consistent standard 
errors (i.e. White robust standard errors). Similarily, autocorrelation may be 
mitigated by adding auto-regressive terms to the equation specification (Startz 
2007). 
Ridge regression techniques have been discussed by several authours to deal with 
the common issue of unstable regression coefficients in housing hedonic models 
due to multicollinearity. See for example (Ferreira and Sirmans 1988). Sweetland 
and Colclough provide a cautionary paper suggesting that the improper use of the 
ridge regression technique can result in loss of regression accuracy (Sweetland and 
Colclough 1986). 
Some authors have discussed the merits of semiparametric techniques such as 
generalized additive models (GAM). Pace describes how GAMs have arisen which 
can automatically control for additive (in price) or multiplicative (in ln(price)) 
nonlinear relations among the independent and dependent variables (K. Pace 1998). 
In a seperate paper, Pace outlines a non-parametric method (kernel estimator) 
which was tested and proven to outperform OLS techniques across variable 
transformations and across data subsets differing in quality (K. Pace 1993). Non-
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parametric techniques such as quantile regression (least absolute deviation [LAD] is 
a special case of quantile regression) are more robust to non-normality and 
heteroskedasticity (Ogwang and Wang 2003). 
Panel data analysis has become very popular in econometrics in recent times and 
provides several advantages over cross-section or time series analysis. Baltagi 
describes the advantages as follows (Baltagi 2005): 
1. Since panel data relates to individuals (or states, firms, etc.) , over time, there 
is bound to be heterogeneity in these units. The techniques of panel data 
estimation can take such heterogeneity explicitly into account by allowing for 
individual-specific variables. 
2. Panel data provides "more informative data, more variability, less collinearity 
among variables, more degrees of freedom and more efficiency." 
3. By studying the repeated cross section of observations, panel data are better 
suited to study the "dynamics of adjustment. " 
4. Panel data can better "identify and measure effects that simply cannot be 
observed in pure cross-section or pure time series data." 
5. Panel data enables us to study more complicated behavioral models. 
6. "Micro panel data gathered on individuals, firms and households may be 
more accurately measured than similar variables measured at the macro 
level. Biases resulting from aggregation over firms or individuals may be 
reduced or eliminated. " 
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Hsiao also provides a very comprehensive treatment of the benefits of panel data 
(Hsiao 2005). 
Unfortunately, real estate sales do not fit the definition of "true" panel data. 
Individual homes are usually sold quite infrequently; therefore, the same home 
cannot be tracked over time with any meaningful results. Essentially, for real estate 
sales, the samples are drawn anew each time period. Nevertheless, some of the 
benefits of panel analysis can be exploited by using pseudo-panel techniques. 
Deaton suggests that cohorts (groups with fixed membership) can be tracked over ; 
time and If the cohorts are large enough, one can expect successive surveys to 
generate a series of random samples of individuals from each cohort (Deaton 1985). 
"A time series of the summary statistics can then be formed and used to infer 
relationships for the cohort as a whole, just as if panel data were available" ,, 
.. 
(McKenzie 2004). 
This approach is not without drawbacks. Baltagi and Song emphasize that for this 
approach, in order to minimize the measurement error variance, the individuals in 
each cohort should be as homogeneous as possible. Additionally, to maximize the 
variation in the pseudo-panel, and get precise estimates the different cohorts should 
be as heterogeneous as possible (Baltagi and Song, 2006). Additionally, the 
number of observations should approach infinity in order for pure panel analysis 
methods to strictly apply. In practical terms, there is a tradeoff between the number 
of cohorts and number of observations per cohort. Other authors have discussed 
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the theoretical issues involved with pseudo-panels and have suggested advanced 
techniques for improving estimation. See for example (Verbeek and Vella 2005) 
and (Inoue 2008). 
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Chapter 3: Methodology 
Data 
Given the existing literature, as discussed above, the primary contributions of this 
paper will be to apply panel analysis techniques to a large set of data for historical 
Prince George real estate sales from 1988 through 2008. A pragmatic approach will 
be taken, taking into consideration the research as described above and the 
limitations within the available data set. The objective will be to obtain reasonably 
statistically sound results without resorting to highly theoretical esoteric and/or 
experimental advanced techniques. Mathematical pricing models and price indices 
will be produced. Limitations of the results will be discussed in the context of the 
aforementioned research literature. 
A unique aspect of this paper is that a set of economic variables will be included in 
the analysis, in addition to standard housing characteristics usually used in Hedonic 
analysis. The economic variables include: city population, unemployment rate, 
mortgage rate and raw lumber price index. 
Spatial variation in house sales will be de-lineated by using standardized Prince 
George neighbourhood areas as defined by the Northern BC Real Estate Board. In 
the interest of obtaining statistically sound results, a target of 30 or more sales per 
area/year was set. In order to also obtain a sufficient number and diversity of 
neighbourhoods for analysis, this target has been slightly relaxed in some cases. 
Fourteen different neighbourhoods are studied and are listed in appendix 1. 
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The data used in this study is volumous and in electronic format. Unfortunately, .... 
many variables of interest are missing from the electronic data. The choice of 
housing characteristics to include in the hedonic model is therefore limited to those 
available in sufficient quantity. For the full 1988-2008 dataset, house square 
footage, number of bedrooms, bathrooms and fireplaces is available for most sales 
transactions. 
Psueudo-panel techniques are used to analyze the full 1988 - 2008 data set, as 
described above in the literature review. An important point to realize with this 
approach is that the regression input data is average or median (aggregate cohort) 
house sales data for a given area and time - not individual level data. 
Based on the above, and on Kennedy's "KISS Principle" (Gujarati 2004), this study 
will utilize a semi-log parametric form for the hedonic models. This will result in 
models with independent variable coefficients that are easily interpreted as 
percentage increase contributions to price. The use of polynomials (to estimate . 
non-linear independent variable contributions) or interaction variables (combinations :.·. 
of two or more independent variables) will not be explored in this paper in the 
interest of relatively straightforward interpretation of results. For the same reasons, 
slope shifter variables will not be investigated (coefficient multiplied by a dummy 
variable). 
" " 
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Finally, descriptive statistics will be also provided in this report, to give a general 
overview of spatial/temporal characteristics of the Prince George real estate market. 
General hedonic Panel Model 
The basic theoretical hedonic panel model is as follows: 
lnyu= a+ f3 ·Xit + O·Zt+ Uit 
i = 1 .... N, is the number of neighbourhoods analyzed 
t = 1 .... T, is the number of time periods analyzed 
where: 
lny; t =natural logarithm of sales price for house;,t (average or median for 
pseudo-panel analysis) 
a =common intercept for all neighborhoods and times 
f3 = 1 xj vector of slope coefficients to be estimated on the housing 
characteristics explanatory variables 
xit = jx1 vector of housing characteristics 
o = 1 xk vector of slope coefficients to be estimated on the economic 
explanatory variables 
z1 = kx1 vector of economic variables 
uit =the disturbance term- follows classical assumptions, E(uit)- N(O, 
if) 
The assumption of homoskedasticity and no autocorrelation will be tested in the 
models. 
Jl 
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The simplest method of estimation would be to perform a basic pooled regression. 
However, this approach has limitations. Pooling the data in this way assumes that 
the average values of the variables and the relationships between them are constant 
over time and across all neighbourhoods. By employing panel analysis techniques, 
we can examine how the variables, or relationships between them, vary over time. 
Additionally, by structuring the model appropriately, we may remove the impact of 
certain forms of ommited variable bias. 
In this paper, we will explore both fixed effects and random effects panel models. 
Seemingly unrelated regression (SUR) models will not be explored. 
Fixed effects hedonic panel model 
For the cross section fixed effects model we can decompose the error term U;t into 
an individual (neighborhood) specific effect, u;, and the remainder disturbance 
which varies over time and neighborhood V;t. Rewriting our original basic equation 
we obtain: 
lnyu= a+ f3·X;t + O·Zt+ U;+ vit 
We can interpret u;as variables that affect I nyu cross-sectionally (neighborhood 
differences), but not across time. The model could also be estimated in a pool with 
neighborhood dummy variables; however fixed effects estimation with panel data 
allows this to be handled automatically with econometric software. 
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Similarly, a time fixed effect model can also be constructed as follows: 
Finally, a model with both cross section and time fixed effects is possible: 
The above models provide different intercept coefficients depending on 
neighborhood, time period, or both respectively. The cross-section or period dummy 
variable could also be multiplied by the independent variables in order to obtain 
varying parameter slopes if desired. All above combinations of the above models 
are explored in this paper for the 1988-2008 aggregate data. Redundant Fixed 
Effects Likelihood Ratio tests are performed to determine if the fixed effects 
coefficients are statistically valid. 
Random effects hedonic panel model 
The concept behind the random effects models is that if the dummy variables (as 
discussed above) represent a lack of knowledge about the true model, why not 
express this ignorance throught the disturbance term Uit· In the case of random 
cross section effects, what we are essentially saying is that the individual entities 
(neighbourhoods) included in our sample are a drawn from a much larger universe 
of such entities and that they have a common mean value for the intercept (/3) and 
ll 
22 
the individual differences in the intercept values of each entity (neighbourhood) are 
reflected in the error term£; (Gujarati 2004). 
For the cross section random effects model we can decompose the error term Wit 
into an individual (neighborhood) random effect, £;, and the remainder disturbance 
which varies over time and neighborhood vif. Rewriting our original basic equation 
we obtain: 
lnyit= a+ /3·Xit + D·Zt+ Wit , Wit=£;+ Vit 
The random cross section effects model (error components model) is similar to the 
fixed effects model in the sense that different intercept terms for each entity are 
estimated. The difference is that the intercepts for each cross-section are assumed 
to arise from the common intercept a, plus a random variable £;, that varies cross-
sectionally, but is constant over time. £; measures the random deviation of each 
entity's intercept term from the global intercept term 
Similarly to fixed effects models, a time only random effects model can also be 
constructed as well as a model with both time and cross section random effects. 
Fixed effects versus random effects hedonic panel models 
It is often said that the random effects model is more appropriate when the entities in 
the sample can be thought of as having been randomly selected from the 
23 
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population, but a fixed effect model is more plausible when the entities in the sample 
effectively constitute the entire population (for instance, when the sample comprises 
all of the stocks traded on a particular exchange). Since there are fewer parameters 
to be estimated with the random effects model (no dummy variables or within 
transformation to perform) and therefore degrees of freedom are saved, the random 
effects model should produce more efficient estimation than the fixed effects 
approach . However, the random effects approach has a major drawback which 
arises from the fact that it is valid only when the composite error term is uncorrelated 
with all of the explanatory variables. This can also be viewed as a consideration of 
whether any unobserved omitted variables (that were allowed for by having different 
intercepts for each entity) are uncorrelated with the included explanatory variables. If 
they are uncorrelated, a random effects approach can be used; otherwise the fixed 
effects model is preferable (Brooks 2008). 
As discussed previously, Redundant Fixed Effects Likelihood Ratio tests are 
performed to determine if the fixed effects coefficients are statistically valid in the 
fixed effects model estimations. Similarly, Hausman tests are also performed to 
determine if random effects are uncorrelated with the explanatory variables for 
random effects model estimations. 
" 
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Chapter 4: Analysis 
Descriptive statistics 
A table of summary statistics for housing price and characteristics for the years 
1988, 1998 & 2008 is shown below in table 1. Results are averaged across the 
fourteen neighborhoods of study. It is interesting to note that the number of sales 
transactions was highest in 1988, out of the three years shown below. A 
comprehensive set of summary statistics is tabulated in appendix 2 for reference. 
1988 Baths Beds Fireplaces Price 
Mean 2.01669 3.46076 1.05843 $63,689 
Median 2 3 1 $60,000 
Maximum 5 6 3 $182,500 
Minimum 1 1 0 $14,000 
Std. Dev. 0.75606 0.85272 0.73715 $20,499 
Skewness 0.32094 0.13047 0.03308 1.39149 
Kurtosis 2.76762 3.23142 2.14699 6.91979 
Observations 599 599 599 599 
1998 
Mean 2.25495 3.71388 1.11898 $138,383 
Median 2 4 1 $129,000 
Maximum 4 6 4 $337,000 
Minimum 1 2 0 $52,500 
Std. Dev. 0.75199 0.82933 0.75566 $37,963 
Skewness 0.06622 0.21485 0.27466 1.54175 
Kurtosis 2.57275 2.64400 2.94468 7.53091 
Observations 353 353 353 353 
2008 
Mean 2.34375 3.90625 1.07916 $240,755 
Median 2 4 1 $224,450 
Maximum 5 7 4 $585,000 
Minimum 1 2 0 $41 ,000 
Std. Dev. 0.76494 0.89859 0.75216 $74,140 
Skewness 0.11421 0.13300 0.22297 0.92392 
Kurtosis 2.94477 3.05417 2.72832 4.37431 
Observations 480 480 480 480 
Table 1: Housing Characteristics Summary Statistics 1988, 1998, 2008 ,. 
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Average and median sales price are shown graphically by neighborhood and time in 
figure 1 below. It is apparent that prices increased in the mid 1990s, then dropped 
for a while before increasing at a steep rate after 2005. For most time periods and 
areas, the median price is lower than the average price, indicating skewed 
distributions due to outlying high sales price(s) shifting the average price higher. 
N71FQ-Foothitls N71HE-Herltage N71 Hl-Hig hiard Park N71LA-Lalew:x:ld 
N71PC-Pinecons N710U-0Unson N71WW-WesMood N72CE-Cer1ral 
N72Vl-VlA N73HH·H<Yt Hlghiard> N73oVIA-M(Uli:Aider N74CS-Charella/Starlane 
N74lC·l..ower College Heigtts N74LF-Lafreriere 
Figure 1: Average/Median Selling Price by Neighborhood and Year 
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Not all of the temporal price increase is due to pure price change. It is also apparent 
that sizes (square feet) of homes sold in the late 1980s were typically smaller than in 
recent years as shown in figure 2 below. It is interesting to note that the relationship 
between median and average house size distinctively varies by neighborhood, yet 
there is no consistent pattern for the aggregate, as is the case for sales price. 
N71fo N71he N71hl N711a 
I • Medlan SIZE • Average StZE I 
Figure 2: Average/Median Sold House Size by Neighborhood and Year 
" 
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Median values of other housing characteristics were not analyzed, since the 
granularity in these series is low (for example there are only a limited number of 
bathrooms or bedrooms that will be possible due to integer only values) . 
ASize: Average House Size (1 OOOs of square feet) 
MSize: Median House Size (1 OOOs of square feet) 
APRICE: Average Home Selling Price($) 
MPRICE: Median Home Selling Price($) 
LOGAPRICE: Logarithm of Average Home Selling Price($) 
LOGMPRICE: Logarithm of Median Home Selling Price($) 
Baths: Number of Bathrooms (Average) 
Beds: Number of Bedrooms (Average) 
FPS: Number of Fireplaces (Average) 
MORTG: Average 5 year mortgage rate(%) 
UNEMP: Unemployment rate for Prince George(%) 
LUMB: First stage lumber price index 
LUMB1 0: First stage lumber price index/1 0 (scaled down version) 
POP: Population of Prince George 
LOGPOP: Logarithm of Population of Prince George 
Table 2: Variables of interest for this study 
" 
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A table of variables used in this study is shown above in table 2, to aid in 
interpretation and understanding of subsequent analyses. A comprehensive table of 
variable descriptions, including neighborhood descriptions, is included in appendix 1. 
Economic variables are shown plotted against sales prices in figure 3 below. There 
appears to be a fairly strong visual negative correlation between house price and 
mortgage rates which makes sense from an economic theory perspective. Table 3 
shows a correlation matrix for economic variables versus selling price and confirms 
the high correlation with mortgage rates. Additionally, this table identifies a strong 
negative correlation between sales price and unemployment rates, which again 
makes sense from a theoretical perspective. It is interesting to note that city 
population is quite highly negatively correlated with mortgage rates. 
All economic data was obtained through statistics Canada, with the exception of 
average 5 year mortgage rates obtained from Canada Mortgage and Housing 
Corporation. Note that lumber prices provided are industry price index first-stage 
wood products sawn from logs by sawmills, such as two by fours, planks, deals and 
beams. 
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Sample: 1988 2008 
Included observations: 294 
Correlation APRICE MPRICE MORTG LUMB UNEMP POP 
APR ICE 1.0000 
MPRICE 0.9927 1.0000 
MORTG -0.5502 -0.5626 1.0000 
LUMB 0.1610 0.1576 0.0765 1.0000 
UNEMP -0.5486 -0.5436 0.2668 -0.3443 1.0000 
POP 0.2682 0.2816 -0.6101 0.2790 0.0924 1.0000 
Table 3: Correlation Matrix for Economic Variables versus House Price 
A correlation matrix for the pooled 1988 through 2008 housing characteristics 
pseudo-panel data is shown in table 4 below. Not only is there high correlation 
between the dependent variable (median or average price) and the independent 
variables of interest (averages) , but there is also significant correlation within the 
independent variables. This is not surprisi~g, since a large house will typically have 
more bathrooms, bedrooms and fireplaces, etc. Practically speaking, the inclusion 
of all housing characteristic variables does not necessarily add much marginal 
information to the model , and in fact may exacerbate the problem of unstable 
coefficients (multicollinearity). 
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Sample: 1988 2008 
Included observations: 294 
Correlation BATHS BEDS FPS ASIZE APR ICE MPRICE 
BATHS 1.0000 
BEDS 0.6746 1.0000 
FPS 0.4754 0.5109 1.0000 
ASIZE 0.8156 0.5777 0.3082 1.0000 
APR ICE 0.6016 0.4113 0.1287 0.7701 1.0000 
MPRICE 0.5855 0.3956 0.0946 0.7493 0.9927 1.0000 
Table 4: Correlation Matrix for Housing Characteristics versus House Price 
Regression on housing Characteristics for Pseudo-Panel Data 
By using various variable selection techniques, it was found that an optimal 
combination of housing characteristics (for the limited data available) included size 
and baths. This resulted in a high R2 value, with significant coefficients. Note that 
this model relates price (median or average) versus average housing characteristics 
only, and economic variables will be included in subsequent analysis. The results 
are presented in table 5 below, based on median prices per neighborhood/period. 
Table 5 presents similar results using average instead of median prices. As 
expected, a model based on average prices generally results in higher price 
estimates due to the skewed price distributions. A model with both cross sectional 
and period fixed effects provides the highest R2 , although several alternative models 
are shown in the tables. Models without fixed/random effects are not shown in the 
tables; however, these "pooled" models had low R2 values, as would be expected. 
" 
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Model (Cross 
Section/Period) 
OLS 
(FE/FE) 
EGLS 
(RE/RE) 
EGLS 
(FE/RE) 
EGLS 
(RE/FE) 
Dependent Variable: 
Ln(Median Price) 
Independent 
Variables 
c 
SIZE 
BATHS 
Diagnostics 
R2 
Adjusted R2 
F-statistic 
Durbin-Watson 
10.4222* 1 0.37437* 1 0.35036* 1 0.43845* 
(31.0095) (34.40653) (28.27789) (36.63092) 
0.17999** 0.21842* 0.21428* 0.18494** 
(2.31613) (2.88376) (2.76914) (2.45285) 
0.41616* 0.40434* 0.41881* 0.40451* 
(4.02015) (4.284634) (3.704258) (4.79451) 
0.963017 0.529293 
0.958000 0.526058 
191.9469 163.6093 
1.125371 0.897804 
0.842092 
0.833572 
98.83461 
0.953461 
0.951486 
0.947547 
241.5895 
1.054589 
White period standard errors & covariance (d.f. corrected) 
Swamy and Arora estimator of component variances for 
Random Effects Models 
*, ** denotes significance at 0.01 and 0.05 levels, respectively 
Table 5: Pseudo-Panel Housing Characteristics Regression Results based on 
median neighborhood/period prices 
Poor Durbin Watson scores indicate that autocorrelation is present. Various robust 
standard error techniques were used in the regressions (White Robust Coefficient 
Covariances). The White cross section method is robust to cross-equation 
(contemporaneous) correlation as well as different error variances in each cross-
section. Alternatively, the White period method is robust to arbitrary serial 
correlation and time-varying variances in the disturbances. In contrast, the White 
diagonal method is robust to observation specific heteroskedasticity in the 
33 
" 
disturbances, but not to correlation between residuals for different observations. 
The White period method resulted in the highest downgrade to statistical 
significance for this regression model as shown in tables 5 & 6. 
Model (Cross 
Section/Period) 
OLS 
(FE/FE) 
EGLS 
(RE/RE) 
EGLS 
(FE/RE) 
EGLS 
(RE/FE) 
Dependent Variable: 
Ln(Mean Price) 
Independent 
Variables 
c 
SIZE 
BATHS 
Diagnostics 
R2 
Adjusted R2 
F-statistic 
Durbin-Watson 
10.5611* 10.50156* 10.50922* 10.54864* 
(41.6307) (45.55543) (36.89694) (49.73902) 
0.20692* 0.23627* 0.23207* 0.211658* 
(3.20451) (3.64580) (3.405319) (3.463476) 
0.33731* 0.33870* 0.33889* 0.338831 * 
(4.65942) (4.74423) (4.015291) (5.620765) 
0.973313 0.562036 
0.969693 0.559026 
268.8465 186.7189 
1.009655 0.829162 
0.887768 
0.881713 
146.6011 
0.851444 
0.963666 
0.960716 
326.7058 
0.976639 
White period standard errors & covariance (d.f. corrected) 
Swamy and Arora estimator of component variances for 
Random Effects Models 
*, **denotes significance at 0.01 and 0.05 levels, respectively 
Table 6: Pseudo-Panel Housing Characteristics Regression Results based on 
mean neighborhood/period prices 
Table 7 and 8 show the results of "Redundant Fixed Effects" tests indicating that the 
joint significance of the fixed effects are indeed significant. 
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Redundant Fixed Effects Tests 
Test cross-section and period fixed effects 
Effects Test Statistic d.f. Pro b. 
Cross-section F 26.517991 (13,258) 0.0000 
Cross-section Chi-square 249.463762 13 0.0000 
Period F 102.089037 (20,258) 0.0000 
Period Chi-square 643.157188 20 0.0000 
Cross-Section/Period F 87.536731 (33,258) 0.0000 
Cross-Section/Period Chi-
square 735.339225 33 0.0000 
Table 7: Pseudo-Panel Housing Characteristics Redundant Fixed Effects Test 
Results based on median neighborhood/period prices 
Redundant Fixed Effects Tests 
Test cross-section and period fixed effects 
Effects Test Statistic d.f. Pro b. 
Cross-section F 33.620646 (13,258) 0.0000 
Cross-section Chi-square 291.368894 13 0.0000 
Period F 142.122503 (20,258) 0.0000 
Period Chi-square 730.984835 20 0.0000 
Cross-Section/Period F 114.090751 (33,258) 0.0000 
Cross-Section/Period Chi-
square 807.565753 33 0.0000 
Table 8: Pseudo-Panel Housing Characteristics Redundant Fixed Effects Test 
Results based on mean neighborhood/period prices 
A key assumption in random effects estimation is that the random effects are 
uncorrelated with the explanatory variables. Table 9 and 10 provide the results from 
"Correlated Random Effects" tests (Hausman Tests) indicating that at the 5% level 
the fixed effects specification is preferred. 
" " 
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Correlated Random Effects - Hausman Test 
Test cross-section and period random effects 
Test Summary 
Cross-section random 
Period random 
Cross-section and period 
random 
Chi-Sq. 
Statistic 
1.901472 
16.030856 
6.068438 
Chi-Sq. 
d.f. Prob. 
2 0.3865 
2 0.0003 
2 0.0481 
Table 9: Pseudo-Panel Housing Characteristics Hausman Test Results based 
on median neighborhood/period prices 
Correlated Random Effects - Hausman Test 
Test cross-section and period random effects 
Test Summary 
Cross-section random 
Period random 
Cross-section and period 
random 
Chi-Sq. 
Statistic 
1.595084 
14.263362 
6.828250 
Chi-Sq. 
d.f. Prob. 
2 0.4504 
2 0.0008 
2 0.0329 
Table 10: Pseudo-Panel Housing Characteristics Hausman Test Results based 
on mean neighborhood/period prices 
Fixed effects parameters (for the median price equation) are jointly shown in tabular 
format in table 11 and 12 below and are scaled to an index format in tables 13 and 
14. Similar tables, based on average prices instead of median, are shown in tables 
15 through 18. Negative cross section effects indicate neighborhoods with lower 
selling prices than average and negative period effects indicate years with lower 
" 
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selling prices than average. Differences between period effects in different years 
indicate relative price appreciation/depreciation. 
It is remarkable to note that, on average, the Lafreniere neighborhood commands 
about a 45% premium over the VLA neighborhood (both average and median 
prices). The transformed fixed effects equations used to predict house price are 
shown below for clarity: 
Median Price= $33,598 x 1.197 ASize x 1.51621 Baths* G(xfe) x H(pfe) 
Mean Price= $38,604 x 1.230 ASize x 1.40117 Baths* K(xfe) x L(pfe) 
Where G(xfe) and H(pfe) and K(xfe) and L(pfe) are multiplier functions (fixed effects) 
of the cross sectional and period fixed effects for median and mean prices 
respectively. 
Multipliers are shown below in table 11 and 12 for the median price equation and in 
tables 14 and 15 for the mean price equation. The median price equation can be 
interpreted as a 19.7% increase in price for an additional 1000 square feet of living 
space and a 51% increase in price for each additional bathroom on average. Note 
that "size" and "baths" variables are highly correlated; therefore, the combined 
contribution should be considered , rather than individual marginal contributions due 
to the unstable regression coefficients associated with multicollinearity. 
" 
37 
The multipliers in table 11 , 12, 15 and 16 will adjust base house prices up or down 
accordingly depending on area and year. Tables 13, 14, 17 and 18 are scaled 
versions of tables 11 , 12, 15 and 16. They represent area and period multiplier 
indexes with period 1988 and area N72VL as the base (1 00%). Note that , as an 
example, area N74LF in period 2007 has a median price index value of 449. This 
result suggests that, all else being equal , a house sold in area N74LF in 2007 would 
have cost 4.5 times the equivalent house sold in area N72VL in 1988. If average 
house prices are compared across the same area and period, the multiplier is 7.6-
a significant and misleading difference. Note that the index multiplier provides 
similar results to those obtained by comparing price per square foot (4.41 for this 
example) . The blue highlighted numbers in the index table represent area and time 
specific indexes from the reference area/period. 
I Area 88 89 90 91 92 93 94 95 96 97 98 
Multiplier 
N71fo 0.53 0.58 0.69 0.77 0.88 0.98 1.08 1.03 1.05 1.09 1.03 
N71he 0.52 0.57 0.67 0.75 0.85 0.96 1.05 1.01 1.02 1.06 1.01 
N71hl 0 .50 0.55 0.65 0.72 0.82 0.93 1.01 0.97 0.98 1.03 0.97 
N711a 0.53 0.57 0 .68 0.76 0.87 0 .97 1.06 1.02 1.04 1.08 1.02 
N71pc 0.52 0.57 0 .68 0.76 0.86 0 .97 1.06 1.02 1.03 1.08 1.02 
N71qu 0.55 0 .59 0 .71 0.79 0.90 1.01 1.10 1.06 1.07 1.12 1.06 
N71ww 0.56 0.61 0 .72 0.80 0.92 1.03 1.13 1.08 1.10 1.14 1.08 
N72ce 0.59 0.65 0.77 0.86 0.98 1.10 1.20 1.15 1.17 1.22 1.15 
N72vl 0.44 0.48 0.58 0.64 0.73 0.82 0.90 0.86 0 .87 0.91 0.86 
N73hh 0.57 0.62 0.74 0.82 0.94 1.05 1.15 1.10 1.12 1.17 1.11 
N73ma 0.61 0.66 0.79 0.88 1.00 1.13 1.23 1.18 1.20 1.25 1.18 
N74cs 0.58 0.64 0.76 0.84 0.96 1.08 1.18 1.13 1.15 1.20 1.14 
N741c 0.60 0.65 0.78 0.86 0 .99 1.11 1.21 1.16 1.18 1.23 1.17 
N741f 0.64 0.70 0.83 0 .93 1.06 1.19 1.30 1.25 1.27 1.32 1.25 
Table 11: Pseudo-Panel Area and Period Price Multipliers 1988-1998 based on 
median neighborhood/period prices 
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99 00 01 02 03 04 OS 06 07 08 
Multiplier 
N71fo 0.95 0 .94 0.86 0.91 0 .92 0.99 1.12 1.38 1.65 1.58 
N71he 0.93 0.92 0 .84 0.89 0.90 0 .97 1.10 1.35 1.61 1.54 
N71hl 0.89 0.89 0 .81 0 .86 0 .86 0.93 1.06 1.30 1.55 1.49 
N711a 0.94 0.93 0 .85 0 .90 0.91 0.98 1.11 1.37 1.63 1.56 
N71pc 0.94 0.93 0 .85 0.90 0 .90 0 .98 1.11 1.36 1.63 1.56 
N71qu 0.98 0.96 0 .88 0.94 0.94 1.02 1.15 1.42 1.69 1.62 
N71ww 1.00 0.99 0.90 0.96 0 .96 1.04 1.18 1.45 1.73 1.66 
N72ce 1.06 1.05 0 .96 1.02 1.02 1.10 1.25 1.54 1.84 1.76 
N72vl 0 .79 0 .79 0.72 0.76 0.77 0.83 0.94 1.15 1.38 1.32 
N73hh 1.02 1.01 0.92 0.98 0.98 1.06 1.20 1.48 1.77 1.69 
N73ma 1.09 1.08 0.98 1.04 1.05 1.13 1.29 1.58 1.89 1.81 
N74cs 1.04 1.03 0.94 1.00 1.01 1.09 1.23 1.52 1.81 1.74 
N741c 1.07 1.06 0.97 1.03 1.03 1.12 1.27 1.56 1.86 1.78 
N741f 1.15 1.14 1.04 1.10 1.11 1.20 1.36 1.67 2.00 1.91 
Table 12: Pseudo-Panel Area and Period Price Multipliers 1989-2008 based on 
median neighborhood/period prices 
I Area 88 89 90 91 92 93 94 95 96 97 98 
Index(%) 
N71fo 120 131 155 173 197 222 242 232 236 245 233 
N71he 117 127 151 168 192 216 236 226 230 239 227 
N71hl 113 123 146 162 185 208 228 218 222 231 219 
N7lla 118 129 153 171 195 219 239 229 233 243 230 
N71pc 118 129 153 170 194 218 239 229 232 242 230 
N71qu 123 134 159 177 202 227 248 238 242 252 239 
N71ww 126 137 163 181 207 232 253 243 247 257 244 
N72ce 134 146 173 193 220 247 270 259 263 274 260 
N72vl 100 109 130 144 165 185 202 194 197 205 194 
N73hh 128 140 166 185 211 237 259 248 252 262 249 
N73ma 137 149 177 197 225 253 277 265 269 281 266 
N74cs 131 143 170 189 216 243 265 255 259 269 255 
N741c 135 147 175 195 222 250 273 262 266 277 262 
N741f 145 158 188 209 238 268 292 280 285 297 281 
Table 13: Pseudo-Panel Area and Period Index 1988-1998 based on median 
neighborhood/period prices 
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I Area 
N71fo 
N71he 
N71hl 
N7lla 
N71pc 
N71qu 
N71ww 
N72ce 
N72vl 
N73hh 
N73ma 
N74cs 
N741c 
N741f 
99 
Index(%) 
214 
209 
201 
212 
211 
219 
224 
239 
179 
229 
245 
235 
241 
259 
00 
212 
207 
199 
209 
209 
217 
222 
236 
177 
226 
242 
232 
239 
256 
01 
193 
189 
182 
191 
191 
198 
203 
216 
161 
207 
221 
212 
218 
234 
02 03 04 OS 06 07 08 
205 207 223 253 311 372 356 
200 202 217 247 303 363 347 
193 194 210 238 292 350 335 
203 204 220 250 307 368 352 
203 204 220 249 306 367 351 
211 212 228 259 319 381 365 
215 216 234 265 326 390 373 
229 230 249 282 347 415 397 
171 172 186 211 259 310 297 
220 221 238 270 332 398 380 
235 236 255 289 355 425 407 
225 227 245 277 341 408 390 
232 233 251 285 350 419 401 
248 250 269 306 375 449 430 
Table 14: Pseudo-Panel Area and Period Index 1999-2008 based on median 
neighborhood/period prices 
I Area 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
N72ce 
N72vl 
N73hh 
N73ma 
N74cs 
N741c 
N741f 
88 89 
Multiplier 
0.55 0.59 
0.57 0 .62 
0.52 0.57 
0.54 0.58 
0.55 0.60 
0 .54 0.59 
0 .56 0 .60 
0.56 0 .61 
0.44 0.47 
0.61 0.67 
0.58 0.63 
0.60 0.65 
0 .60 0.65 
0 .63 0 .69 
90 91 
0.69 0.79 
0.72 0 .81 
0.66 0.75 
0 .68 0.77 
0 .70 0.79 
0 .69 0 .78 
0.70 0.80 
0.71 0.81 
0.55 0.63 
0.78 0.88 
0.73 0.83 
0 .76 0.86 
0 .76 0.86 
0 .80 0 .91 
92 
0 .90 
0.93 
0.86 
0.88 
0.91 
0 .89 
0.91 
0.93 
0.72 
1.01 
0.95 
0.98 
0.99 
1.04 
93 
1.00 
1.04 
0.96 
0 .98 
1.01 
0 .99 
1.01 
1.03 
0.80 
1.12 
1.06 
1.09 
1.10 
1.15 
94 
1.08 
1.12 
1.03 
1.06 
1.09 
1.07 
1.09 
1.11 
0.86 
1.21 
1.14 
1.18 
1.19 
1.25 
95 
1.05 
1.08 
1.00 
1.03 
1.05 
1.03 
1.06 
1.07 
0.83 
1.17 
1.11 
1.14 
1.15 
1.21 
96 
1.07 
1.10 
1.02 
1.05 
1.07 
1.06 
1.08 
1.10 
0.85 
1.19 
1.13 
1.17 
1.17 
1.23 
97 
1.09 
1.13 
1.04 
1.07 
1.10 
1.08 
1.11 
1.12 
0.87 
1.22 
1.16 
1.19 
1.20 
1.26 
98 
1.05 
1.08 
1.00 
1.03 
1.05 
1.04 
1.06 
1.08 
0.84 
1.17 
1.11 
1.15 
1.15 
1.21 
Table 15: Pseudo-Panel Area and Period Price Multipliers 1988-1998 based on 
mean neighborhood/period prices 
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I Area 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
N72ce 
N72vl 
N73hh 
N73ma 
N74cs 
N741c 
N741f 
99 
Multiplier 
0.97 
1.00 
0.92 
0 .95 
0.97 
0.96 
0.98 
0.99 
0.77 
1.08 
1.02 
1.06 
1.06 
1.11 
00 01 
0.95 0.87 
0.98 0.90 
0.90 0.83 
0.93 0.85 
0.95 0.87 
0.94 0.86 
0.96 0.88 
0.97 0.89 
0.75 0.69 
1.06 0.97 
1.00 0.92 
1.03 0.95 
1.04 0.95 
1.09 1.00 
02 03 04 OS 
0.92 0 .92 1.00 1.16 
0.95 0.95 1.04 1.20 
0.88 0.88 0.96 1.11 
0.90 0.90 0.98 1.14 
0.93 0.93 1.01 1.16 
0.91 0.91 0.99 1.14 
0.93 0.93 1.01 1.17 
0.95 0.95 1.03 1.19 
0. 73 0. 73 0.80 0.92 
1.03 1.03 1.12 1.29 
0.97 0.97 1.06 1.22 
1.01 1.01 1.09 1.27 
1.01 1.01 1.10 1.27 
1.06 1.06 1.15 1.34 
06 
1.40 
1.45 
1.34 
1.38 
1.41 
1.39 
1.42 
1.44 
1.12 
1.57 
1.48 
1.53 
1.54 
1.62 
07 
1.70 
1.76 
1.62 
1.67 
1.71 
1.68 
1.72 
1.75 
1.36 
1.90 
1.80 
1.86 
1.87 
1.96 
08 
1.62 
1.67 
1.54 
1.59 
1.63 
1.60 
1.64 
1.66 
1.29 
1.81 
1.71 
1.77 
1.78 
1.86 
Table 16: Pseudo-Panel Area and Period Price Multipliers 1989-2008 based on 
mean neighborhood/period prices 
I Area 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
N72ce 
N72vl 
N73hh 
N73ma 
N74cs 
N741c 
N741f 
88 89 90 91 92 93 94 95 96 97 98 
Index(%} 
125 136 159 180 206 229 247 239 244 250 240 
130 
120 
123 
126 
124 
127 
129 
100 
140 
133 
137 
138 
145 
141 
130 
134 
137 
135 
138 
140 
109 
152 
144 
149 
150 
157 
165 187 
152 172 
156 177 
160 181 
157 178 
161 182 
163 185 
127 144 
178 201 
168 191 
174 197 
175 198 
183 208 
213 237 256 248 
197 219 236 229 
202 225 242 235 
207 230 249 241 
204 226 245 237 
209 232 250 243 
212 235 254 246 
164 183 197 191 
230 256 277 268 
218 242 261 253 
225 250 270 262 
226 251 272 263 
238 264 285 276 
253 259 
233 239 
240 245 
246 252 
242 247 
247 253 
251 257 
195 199 
273 280 
258 265 
267 273 
268 275 
282 289 
248 
229 
235 
241 
237 
243 
247 
191 
268 
254 
262 
264 
277 
Table 17: Pseudo-Panel Area and Period Index 1988-1998 based on mean 
neighborhood/period prices 
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I Area 99 00 01 02 03 04 OS 06 07 08 
Index{%) 
N71fo 221 217 199 211 211 229 265 321 389 370 
N71he 229 224 206 218 218 237 274 332 403 383 
N71hl 211 207 190 201 201 219 253 307 372 354 
N7lla 217 213 195 207 207 225 260 315 382 363 
N71pc 223 218 200 212 212 231 267 323 392 372 
N71qu 219 214 197 208 208 227 262 317 385 366 
N71ww 224 220 201 213 213 232 268 325 394 375 
N72ce 227 223 204 216 217 236 272 330 400 380 
N72vl 176 173 159 168 168 183 211 256 310 295 
N73hh 247 242 222 235 236 256 296 359 435 414 
N73ma 234 229 210 223 223 242 280 339 412 391 
N74cs 242 237 217 230 230 250 290 351 425 404 
N741c 243 238 218 231 231 252 291 353 428 406 
N741f 255 250 229 243 243 264 306 370 449 427 
Table 18: Pseudo-Panel Area and Period Index 1999-2008 based on mean 
neighborhood/period prices 
Regression on housing Characteristics and Economic variables for 
Pseudo-Panel Data 
Unemployment rates, Mortgage rates, lumber prices and city population were 
chosen as economic variables to determine what relationships they may have with 
Prince George real estate pricing. Unemployment rate reflects the state of the 
business cycle and it is expected that when unemployment is high house prices may 
be negatively affected. Similarly, mortgage rates reflect the cost of borrowing and 
higher rates should have a negative effect on house prices. Prince George has 
historically been closely tied to the lumber industry and it is hypothesized that higher 
lumber prices may be reflected in greater prosperity within the city. Finally, city 
population should be a proxy for demand. It is hypothesized that as the city 
42 
population increases, housing demand should increase as well along with the 
converse effects. 
The addition of economic variables to the panel resulted in the inability to include 
fixed effects estimation for the period effects due to the economic data being cross-
section invariant (near singular matrix). This also resulted in inconclusive results for 
the Hausman test for correlated random effects. Therefore, the average marginal 
effects of the economic variables only were investigated. Unemployment rate and 
mortgage rate were the only statistically significant economic variables. Robust 
standard error methods were also used in this regression. The results are shown in 
tables 19 and 20 below for median and mean house prices respectively. 
The transformed results indicate that a 1% increase in unemployment results in a 
2.9% drop in price and a 1% increase in mortgage rates results in a 7.5% drop in 
median house price, on average. The corresponding effects using average house 
prices are almost identical at 3.0% and 7.4% respectively. 
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Model (Cross 
Section/Period) 
OLS 
(FE/NA) 
OLS 
(NA/NA) 
Dependent Variable: 
Ln(Median Price) 
Independent 
Variables 
c 
SIZE 
BATHS 
UNEMP 
MORTG 
Diagnostics 
R2 
Adjusted R2 
F-statistic 
Durbin-Watson 
11.0635* 11 .3471 * 
(122.442) (66.5303) 
0.61577* 0.58613* 
(9.30292) (14.4666) 
0.17854** 0.1021 *** 
(2.31817) (1.69589) 
-0.02909* -0.03085* 
(-9.1312) (-9.0817) 
-0.07793* -0.08260* 
r-16.764 (-12.235) 
0.821460 0.773751 
0.810463 0.770620 
74.69836 247.0886 
1.005878 0.769594 
EGLS 
(RE/RE) 
EGLS 
(REINA) 
11.53923* 11.19534* 
(50.31 077) (1 04.0926) 
0.202111 * 0.608845* 
(3.126993) (1 0.84404) 
0.394673* 0.136520** 
(4.770361) (1.97617) 
-0.039720* -0.029765* 
(-3.15870) (-9.43990) 
-0.08371 ** -0.080135* 
(-2.37468) (-15.3657) 
0.600037 0.773853 
0.594501 0.770723 
108.3918 247.2322 
1.030022 0.776889 
White period standard errors & covariance (d.f. corrected) 
Swamy and Arora estimator of component variances for 
Random Effects Models 
*, **, ***denotes significance at 0.01, 0.05 and 0.10 levels, 
respectively 
Table 19: Pseudo-Panel Housing Characteristics and Economic Variables 
Regression Results based on median neighborhood/period prices 
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Model (Cross 
Section/Period) 
OLS 
(FE/NA) 
OLS 
(NA/NA) 
EGLS 
(RE/RE) 
EGLS 
(REINA) 
Dependent Variable: 
Ln(Mean Price) 
Independent 
Variables 
c 
SIZE 
BATHS 
UNEMP 
MORTG 
Diagnostics 
R2 
Adjusted R2 
F-statistic 
Durbin-Watson 
11.2147* 11.2577* 11.65101* 11.23028* 
(144.978) (95.9995) (48.39966) (1 00.0040) 
0.64725* 0.62021* 0.224361* 0.641621* 
(9.51201) (17.5898) (4.20985) (1 0.84493) 
0.09210 0.0586*** 0.331464* 0.091699 
(1.51368) (1.73743) (5.613798) (1.619389) 
-0.03042* -0.03116* -0.041084* -0.030599* 
(-11.018) (-9.9728) (-2.81690) (-1 0.8614) 
-0.07681* -0.07739* -0.08186** -0.077040* 
(-16.940) (-14.3784) (-2.40527) (-16.1436) 
0.831142 0.789260 
0.820741 0.786343 
79.91209 270.5894 
0.945495 0. 7 41558 
0.627534 
0.622379 
121.7276 
.954206 
0.781062 
0.778032 
257.7519 
0.904272 
White period standard errors & covariance (d.f. corrected) 
Swamy and Arora estimator of component variances for 
Random Effects Models 
*, **,***denotes significance at 0.01, 0.05 and 0.10 levels, 
respectively 
Table 20: Pseudo-Panel Housing Characteristics and Economic Variables 
Regression Results based on mean neighborhood/period prices 
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Comparison of results with previous 2000 Prince George Hedonic 
Regression Model Research 
A linear hedonic model has previously been developed by Ogwang & Wang (2002) 
to predict property pricing in Prince George for the calendar year 2000. Their model 
used a linear functional form and utilized more explanatory variables than in this 
paper. Additionally, Ogwang & Wang's model took a coarser view of spatial 
differences- areas were delineated as PG City West, North, East, South & rural. 
House size was not included in their model. Marginal linear price contributions due 
to specific housing characteristics, using their model , are shown in table 22 below. 
Not shown in table 22 are base prices, which are $4,902 & $12,129 based on OLS 
and LAD models repectively. For comparison purposes, year 2000 descriptive 
statistics for the neighborhoods studied in this paper are shown below in table 21. 
2000 Avg SizeiAvg BathsiAvg BedsiAvg FPs iAverage $ I Median $ I Max$ IMin$ lcountiMed $ Mult iAvg $ Mult 
N71fo 1859 2.59 4.07 1.63 $122,957 $121,000 $152,950 $89,500 27 0.94 0.95 
N71he 1900 2.64 3.68 1.55 $129,916 $127,000 $200,000 $60,000 25 0.92 0.98 
N71hl 2153 2.52 4.09 1.55 $128,050 $125,000 $192,900 $93,000 23 0 .89 0 .90 
N7lla 1643 2.22 4.00 1.31 $111,209 $110,000 $169,000 $67,000 23 0.93 0.93 
N71pc 1948 2.71 4.14 1.46 $143,446 $149,875 $178,000 $90,000 14 0.93 0.95 
N71qu 1950 2.18 3.88 1.56 $111,566 $112,000 $132,000 $77,430 17 0.96 0.94 
N71ww 1792 2.06 4.06 1.22 $101,156 $104,250 $120,000 $75,000 16 0.99 0.96 
n72ce 1287 1.40 3.07 1.00 $83,407 $83,000 $129,000 $30,000 43 1.05 0.97 
n72vl 1922 2.00 4.00 1.33 $79,567 $77,250 $103,000 $64,000 6 0.79 0.75 
n73hh 2269 2.51 3.91 1.43 $154,481 $142,000 $354,000 $99,500 47 1.01 1.06 
n73ma 1860 2.17 3.39 1.45 $107,828 $116,500 $170,000 $49,400 18 1.08 1.00 
n74cs 2142 2.53 3.95 1.33 $155,818 $159,000 $190,000 $102,000 19 1.03 1.03 
n741c 1715 2.01 3.79 1.18 $110,747 $111,000 $158,050 $78,000 73 1.06 1.04 
n741f 2257 2.33 3.43 1.05 $165,110 $166,000 $230,000 $120,000 21 1.14 1.09 
Average 1907 2.28 3.82 1.36 $121,804 $121,705 $177,064 $78,202 27 0.98 0.97 
Table 21: Year 2000 descriptive statistics and "fixed effects multipliers" for 
selected neighborhoods 
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Charactt~r is t ic 
Bedroom 
Bnthroom 
Other roo m 
Gnmge 
Carport 
Firepb cc 
PG Ci tv \Vest 1 .. 
PG City North I 
PG City outh 1 
PG City outh East 1 
PG Ruml 1 
Base mt'nt2 
Electricity/Gas fueJ3 
Forced air/hot water~ 
W d sidings 
Stucco iding5 
Vinyl iding5 
Other sidings 
Outside ba t'mententty6 
Valuation (thousands of Canadian cloll:us) 
Base l on OLS Ba ed on LAD 
1.5535 0.7657 
3.8 196 ") 383 ~ . 
15.5590 14. 1963 
2.5649 2.7 137 
16.0470 16. 51 J 
5.9090 8.5233 
X.9 J29 7. Ll 
7.4587 5 . 67~9 
17.2830 11.6741 
20.9970 19.6 130 
Not significa nt Not significa nt 
17.6710 15.2786 
10.7080 11.76 4 
Not significa nt Not ignil1cnnt 
Not significant Not signilkn nt 
Not signi fica nt Not ignificant 
Not signi fica nt Not significant 
14.8660 L .341 6 
20.5640 11.51 66 
2. 7067 1.2282 
1Increast' in va lue rt' lative t fa house \vith identical characteristi s but 
l cated in PG City Central. 
2Increase in va lue relativ~:; to that of a house \Vi th identi al characteri tics but 
no basement. 
31ncreast' in value relative to that of a hou c with identical characteristics that 
u es other type of fuel. 
4 In rease in va lue relative to that of a hous~ with identical characteristics that 
u cs other type of heat. 
5Increase in va lue relative to that of a house \vith identical characteristics but 
with aluminum siding. 
6 Increase in value relative to that of a h :1u e with identicnl chamc teristi but 
\vith no outside ba~ment e ntry. 
Table 22: Valuation of specific characteristics of a residential house in Prince 
George for the year 2000 - from Ogwang & Wang (2002) 
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The semi-log price models that have been developed in this study are shown once 
again below for easy reference: 
Median Price= $33,598 x 1.197 ASize x 1.51621 Baths* G(xfe) x H(pfe) 
Mean Price= $38,604 x 1.230 ASize x 1.40117 Baths* K(xfe) x L(pfe) 
Where G(xfe) and H(pfe) and K(xfe) and L(pfe) are multiplier functions (fixed effects) 
of the cross sectional and period fixed effects for median and mean price predictions 
respectively. Also included within table 21 above, in the two right side columns, are 
the neighborhood multipliers (for the year 2000) to be used in conjunction with the 
model formulas (as shown above) which have been developed in this current panel 
study. 
Using the model developed in this paper, table 23 below shows predicted house 
prices for the year 2000 in each of the study neighborhoods based on a year 2000 
average size of 1907 fe , 2.28 baths and 3.82 beds. 
It is difficult to perform a precise comparison with the results obtained by Ogwang & 
Wang since the explanatory variables used and the approach to spatial price 
variation are significantly different. However some general observations can be 
made. 
" " 
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The relative variation in price between the Central , West, North and South areas is 
generally similar in the two studies ; however, there are variations within the 
quadrants that are explained more fully within this paper's models. For example, the 
central area has a distinct price difference between N72CE and N72VL. 
2000 Med$ IAvg$ Average 2000 house sale 
N71fo $114,924.87 $116,836.32 Size: 1907 
N71he $112,133.67 $120,988.73 Baths: 2.28 
N71hl $108,078.37 $111,644.51 Beds: 3.82 
N711a $113,614.33 $114,613.62 
N71pc $113,313.99 $117,595.74 
N71qu $117,815.71 $115,570.62 Area Roll-u~s 
N71ww $120,411.45 $118,382.21 N71: West 
n72ce $128,173.48 $120,111.83 N72: Central 
n72vl $95,928.07 $93,156.81 N73: North 
n73hh $122,887.91 $130,700.43 N74: South 
n73ma $131,430.82 $123,595.79 
n74cs $126,094.88 $127,717.11 
n741c $129,547.12 $128,372.05 
n741f $138,848.67 $134,803.56 
Table 23: Predicted House values in Prince George for the year 2000 
Pseudo Panel Fixed Effects model 
As a rough price comparison , Ogwang and Wang's model predicts a price of 
-$55,000 solely based on the same number of bathrooms and bedrooms. Adding in 
a typical basement, vinyl siding, three additional rooms, a carport and single 
fireplace brings the predicted price to - $1 05,000 in PG City Central (N72). 
Considering the neighborhood price variations described above, this seems 
reasonably comparable with the results developed in this paper. 
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Chapter 5: Conclusions 
Summary 
Multiple regression panel analysis was performed on house sales data, spanning 21 
years, from Prince George, BC. Pseudo-panel techniques were used by dividing the 
data into logical neighbourhoods and treating each neighbourhood/year group of 
sales observations as a relatively homogenous cohort. The regression results may 
be used to estimate a house price for any given year/neighborhood combination with 
house size and number of bathrooms as key housing characteristic explanatory 
variables. Additionally, mortgage rates and unemployment rates were added to the 
model. The regression results indicated that mortgage rate increases had a 
stronger negative effect on house price than unemployment rate increases. An 
area/price index was developed that may be used to show house price changes 
based on area and/or time period, holding other explanatory variables constant. The 
index is useful to explain constant quality, or pure price changes over neighborhood 
and/or time. 
Implications 
The developed mathematical models may be useful to investors, home buyers, city 
planners and real estate professionals to aid in the assessment of property values. 
In particular, the area and period fixed effects provide a multiplier value that is 
independent of home quality and is useful for comparative purposes. The indexed 
" 
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version of the fixed effects provides some understanding of relative prices across 
areas and periods. 
Policy makers may gain some understanding of the marginal effects of mortgage 
rate and unemployement rate changes on home prices. This study indicates that a 
1% increase in unemployment rates correlates with about a 3% drop in home price 
while a 1% increase in mortgage rates correlates with over a 7% decrease in home 
price. The utilty of this understanding applies to predicting future (temporal) price 
trends. The developed price indices show the historical pure price trends in relation 
to these economic variables, and also provide some insight into typical business 
cycle periods. For example, after a long trend of rising prices, the probability of a 
price correction increases, based on typical business cycle periods. 
In contrast, the price indices also provide insight into quality adjusted cross sectional 
neighborhood variations. For example, on average, a given home in Lafreniere 
commands a 45% price premium over a comparable home in the VLA 
neighborhood. Spatial differences in prices, such as in this example, are an 
indicator of omitted variables within the model. The neighborhood price index 
values may provide some clues to these omitted variables such as: Socioeconomic 
variables (crimerate for example), predominate neighborhood land use, quality of 
municipal services, distances to employment, to transportation networks, to 
recreation and shopping facilities, and to nearby nonresidential land uses (such as 
parks, commercial properties and highways). Levels of air and noise pollution may 
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also be correlated with neighborhood location. An astute observer may notice an 
upcoming change in one of these omitted variables which may result in a change to 
the neighborhood multiplier. For example, Cantor's upcoming "Low Odour" 
modernization projects may increase the relative desirability of certain 
neighborhood locations. 
Future Research 
Advanced spatial regression techniques, as discussed in the literature review, may 
aid in providing superior results with regards to location specific pricing. The 
implications of this topic have been discussed in the paragraph above. 
The price index derived from this regression could be enhanced by using hedonic 
imputation methods. This involves performing individual standard hedonic 
regressions for each year/area combination, and applying Paasche, Laspeyres, 
Fisher, Tornqvist or similar index formulas. These methods are beyond the scope of 
this paper. See for example (Hill and Meiser 2008) and (Diewert, Heravi and Silver 
2007). 
The use of polynominals (to model non-linear effects), slope shifter and interaction 
variables may provide greater explanatory power to the model; however, at the 
expense of increased multicollinearity and equation interpretation complexity. Ridge 
regression techniques, as discussed in the literature review, could be explored in 
future research to partially mitigate the multicollinearity issues. 
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Advanced non-parametric or semi-parametric techniques may also increase the 
robustness of the model. Generalized Methods of Moments (GMM) techniques may 
also prove worthwhile to explore for future research in this area. 
Generally, price distributions for a given area and period do not follow a theoretical 
normal distribution and they tend to be skewed. For this reason, models based on 
both median and mean prices were developed. Average house size and number of 
bathrooms were used in the analysis, with bathroom averages specifically chosen 
due to low granularity in the data. The choice of mean versus median for house size 
data could be explored further, as with mean and median price data. 
Panel analysis could be enhanced by utilizing advanced pseudo-panel econometric 
techniques, such as those discussed earlier in the literature review. See for 
example (Verbeek and Vella 2005) and (Inoue 2008). By using pseudo-panel 
techniques in a higher density/volume market, the time periods used for analysis 
could also be shortened due to the larger amount of observations available. This 
study, by necessity, used yearly time periods as units of time; however, by 
aggregating over an entire year, some important effects may not be noticed. For 
example yearly averaged 5 year mortgage rates may not provide estimation results 
that are as insighful as those obtained by using quarterly averages. Furthermore, 
the inclusion of lagged economic variables may provide even more meaningful 
results, since economic behavour often has a time lag associated with it. Finally, 
smaller time increments would allow the effects of seasonality to be studied. 
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Appendix 1 - Data Description 
Neighborhood Variables 
N71 FO: Foothills 
N71 HE: Heritage 
N71 HL: Highland Park 
N71 LA: Lakewood 
N71 PC: Pinecone 
N71 QU: Quinson 
N71WW: Westwood 
N72CE: Central 
N72VL:VLA 
N73HH: Hart Highlands 
N73MA: Mount Alder 
N74CS: Charella/Starlane 
N74LC: Lower College 
Heights 
N74LF: Lafreniere 
Housing Variables Economic Variables 
ASize: Average House MORTG: Average 5 year 
Size (1 OOOs of square feet) mortgage rate (%) 
MSize: Median House Size UNEMP: Unemployment 
(1 OOOs of square feet) rate for Prince George 
(%) 
APRICE: Average Home 
Selling Price ($) 
MPRICE: Median Home 
Selling Price ($) 
Baths: Number of 
Bathrooms 
Beds: Number of 
Bedrooms 
FPS: Number of Fireplaces 
LUMB: First stage lumber 
price index 
POP: Population of 
Prince George 
Source: All economic data was obtained through statistics Canada, with the exception of average 5 
year mortgage rates obtained from Canada Mortgage and Housing Corporation. Note that lumber 
prices provided are industry price index first-stage wood products sawn from logs by sawmills, such 
as two by fours , planks, deals and beams. All Housing data provided by the Northern BC Real Estate 
Board. 
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Appendix 2 - Summary Statistics 
!Area r1988 
,. ,. ,. ,. ,. ,. , ,. ,. ,. 
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Sales Volume 
N71fo 40 38 33 45 49 34 35 31 34 26 23 
N71he 74 63 48 75 61 67 65 53 61 38 31 
N71hl 34 34 27 50 24 35 27 22 36 27 25 
N711a 29 34 40 35 40 37 39 27 30 30 15 
N71pc 28 39 20 33 32 40 29 22 25 17 12 
N71qu 34 31 31 44 31 43 23 30 40 19 13 
N71ww 44 38 29 37 53 29 34 16 32 21 15 
n72ce 64 62 77 68 81 81 76 43 65 53 36 
n72vl 20 31 42 38 28 24 25 10 18 9 10 
n73hh 56 64 54 71 75 88 84 85 56 72 62 
n73ma 21 27 22 33 42 41 22 24 30 22 11 
n74cs 12 12 19 20 31 19 30 20 31 33 18 
n741c 134 120 115 154 110 102 93 93 88 104 66 
n741f 9 11 12 17 9 11 7 8 9 17 16 
!Area r1988 
,. ,. ,. ,. ,. ,. , ,. ,. ,. 
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Average price I square foot 
N71fo $35.63 $40.77 $47.18 $52.47 $58.70 $62.89 $64.27 $61.03 $66.59 $66.60 $61.94 
N71he $37.44 $42.96 $50.73 $56.93 $60.79 $66.65 $66.54 $70.50 $72.51 $73.55 $68.71 
N71hl $36.16 $40.89 $46.20 $51.50 $53.37 $64.68 $58.16 $59.72 $66.44 $63.12 $63.06 
N711a $38.37 $42.30 $46.22 $55.18 $56.86 $63.34 $65.77 $68.93 $69.20 $68.48 $74.35 
N71pc $43.01 $47.37 $56.37 $63.04 $63.87 $72.18 $77.03 $67.82 $77.95 $74.71 $65.26 
N71qu $32.72 $36.01 $40.59 $44.33 $52.06 $63.09 $65.02 $63.41 $66.00 $58.26 $58.90 
N71ww $33.00 $35.12 $45.80 $49.01 $57.65 $65.27 $68.33 $63.97 $65.24 $64.87 $61.10 
n72ce $33.16 $32.53 $43.10 $53.32 $56.57 $60.33 $71.27 $65.57 $70.21 $71.55 $66.72 
n72vl $27.50 $28.76 $33.72 $42.33 $45.26 $50.47 $54.43 $57.53 $47.17 $70.77 $70.73 
n73hh $39.85 $44.94 $52.18 $54.04 $68.04 $70.37 $71.97 $71.16 $69.44 $72.37 $72.63 
n73ma $32.11 $40.35 $54.50 $59.54 $65.25 $68.12 $73.54 $71.31 $72.30 $76.76 $65.87 
n74cs $36.52 $35.54 $45.75 $57.58 $58.82 $63.96 $79.09 $65.98 $73.23 $76.40 $76.81 
n741c $37.75 $41.74 $48.54 $52.61 $60.64 $63.19 $68.40 $70.96 $71.34 $71.22 $70.72 
n741f $29.32 $29.50 $38.86 $54.07 $64.44 $75.72 $75.08 $87.79 $62.83 $87.25 $78.47 
" " 
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,----, 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
I Area 
.-----...... 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
" 1989 
Average Size 
1,875 1,823 
1,920 1,920 
1,877 1,932 
1,735 1,751 
1,949 
1,737 
1,786 
1,370 
1,572 
2,090 
1,641 
2,026 
1,624 
1,524 
" 
2,048 
1,628 
1,781 
1,402 
1,584 
2,196 
1,772 
2,100 
1,586 
1,391 
1989 
" 1990 
" 
1,815 
1,720 
1,856 
1,785 
1,887 
1,654 
1,606 
1,302 
1,672 
2,218 
1,606 
1,898 
1,546 
1,341 
1990 
Average Bathrooms 
2.15 2.29 
2.35 2.32 
2.24 2.56 
2.17 2.35 
2.46 2.54 
1.91 1.81 
1.91 2.13 
1.48 
1.75 
2.30 
1.95 
2.08 
1.88 
1.56 
1.48 
1.81 
2.34 
2.00 
1.75 
1.70 
1.36 
2.15 
2.21 
2.26 
2.40 
2.65 
1.87 
1.93 
1.52 
1.79 
2.43 
2.09 
2.21 
1.86 
1.42 
" _____ " _____ " _____ " _____ " 
1991 1992 1993 1994 1995 
1,838 
1,793 
1,875 
1,693 
1,929 
1,827 
1,745 
1,101 
1,586 
2,181 
1,385 
1,816 
1,613 
1,082 
1,981 
1,914 
2,041 
1,868 
2,141 
1,826 
1,711 
1,346 
1,763 
2,146 
1,460 
2,107 
1,624 
1,328 
" 1'---1' 
2,019 
1,889 
1,954 
1,922 
2,031 
1,744 
1,682 
1,389 
1,739 
2,289 
1,691 
2,338 
1,765 
1,333 
1991;.__;;;;;19;,;;;9~2 __ 1993 
2.33 
2.25 
2.46 
2.06 
2.67 
2.00 
2.11 
1.32 
1.74 
2.44 
1.76 
2.10 
1.90 
1.47 
2.33 
2.33 
2.38 
2.25 
2.72 
1.87 
1.98 
1.48 
1.96 
2.52 
1.83 
2.19 
1.87 
1.56 
62 
2.44 
2.25 
2.40 
2.32 
2.45 
1.91 
1.90 
1.48 
1.83 
2.50 
1.98 
2.47 
1.95 
1.82 
" 
1,971 
2,058 
2,402 
1,977 
2,152 
1,818 
1,821 
1,380 
1,795 
2,381 
1,868 
2,065 
1,805 
1,433 
1994 
2.09 
2.38 
2.44 
2.31 
2.79 
1.96 
1.91 
1.47 
1.96 
2.43 
2.18 
2.30 
1.95 
1.57 
" 
2,281 
1,950 
2,324 
1,925 
2,356 
1,853 
1,830 
1,555 
1,562 
2,418 
1,729 
2,532 
1,742 
1,106 
1995 
2.42 
2.55 
2.55 
2.44 
2.77 
1.93 
2.00 
1.49 
1.70 
2.64 
2.00 
2.40 
1.89 
1.50 
" 1996 
" 
1,998 
1,916 
2,050 
1,834 
1,905 
1,837 
1,912 
1,474 
2,176 
2,578 
1,671 
2,445 
1,819 
2,041 
1996 
2.26 
2.38 
2.61 
2.37 
2.72 
1.95 
2.03 
1.46 
2.17 
2.55 
1.90 
2.61 
2.01 
1.56 
" 1997 
" 1997 
2,015 
1,815 
2,249 
1,929 
2,269 
2,117 
1,975 
1,402 
1,393 
2,386 
1,771 
2,352 
1,791 
1,722 
2.27 
2.34 
2.48 
2.20 
2.88 
2.05 
2.10 
1.55 
1.78 
2.46 
2.27 
2.64 
1.99 
2.00 
" 1998 
" 
2,149 
1,973 
2,112 
1,680 
2,262 
2,044 
2,032 
1,500 
1,386 
2,471 
2,241 
2,217 
1,762 
2,041 
1998 
2.48 
2.39 
2.60 
2.33 
2.67 
2.00 
2.07 
1.56 
1.90 
2.63 
2.27 
2.56 
1.97 
2.31 
.... · 
1 
•. 
·. . 
,. 
1990 
.. ---.. ---.. 
1991 1992 1993 !Area r1-98_8 __ ,1989 
Average Bedrooms .------, 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
3.58 3.61 
3.68 3.62 
3.47 3.62 
3.52 3.79 
3.75 3.85 
3.53 3.71 
3.68 3.58 
3.00 3.08 
3.75 3.42 
3.52 3.66 
3.14 3.70 
3.33 3.42 
3.39 3.41 
3.00 3.09 
,. 
1989 
3.70 
3.73 
3.78 
3.95 
3.70 
3.45 
3.62 
3.04 
3.95 
3.81 
3.27 
3.63 
3.68 
2.83 
3.56 
3.63 
3.82 
3.80 
3.88 
3.75 
3.76 
2.97 
3.39 
3.72 
3.18 
3.55 
3.60 
2.94 
.. -~- .. ~-- .. 
1990 1991 1992 
Average Fireplaces .-------, 
N71fo 1.49 1.49 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
" 
1.58 
1.54 
1.60 
1.38 
1.22 
1.19 
1.22 
1.25 
1.45 
1.42 
1.44 
1.23 
1.50 
1.54 
1.59 
1.36 
1.30 
1.22 
1.20 
1.22 
1.22 
1.40 
1.25 
1.56 
1.24 
1.33 
1.46 
1.66 
1.63 
1.50 
1.44 
1.20 
1.24 
1.13 
1.19 
1.51 
1.19 
1.44 
1.20 
1.00 
1.33 
1.59 
1.53 
1.37 
1.42 
1.34 
1.37 
1.17 
1.31 
1.36 
1.30 
1.28 
1.34 
1.71 
3.76 
3.52 
3.88 
3.98 
3.75 
3.77 
3.77 
3.05 
3.86 
3.67 
3.14 
3.55 
3.63 
2.89 
1.48 
1.57 
1.45 
1.55 
1.28 
1.40 
1.43 
1.18 
1.21 
1.41 
1.11 
1.18 
1.12 
1.00 
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,. 
1993 
3.85 
3.69 
3.91 
3.95 
3.88 
3.77 
3.76 
3.14 
3.63 
3.75 
3.37 
3.79 
3.77 
3.18 
1.48 
1.48 
1.57 
1.50 
1.39 
1.53 
1.20 
1.14 
1.36 
1.49 
1.13 
1.38 
1.19 
1.17 
,. 
1994 
,. 
1994 
3.77 
3.80 
3.93 
4.08 
3.83 
3.74 
3.74 
3.13 
3.76 
3.71 
3.45 
3.23 
3.65 
3.43 
1.55 
1.55 
1.64 
1.58 
1.35 
1.28 
1.38 
1.08 
1.33 
1.45 
1.27 
1.26 
1.20 
1.00 
,. 
1995 
,. 
1995 
3.90 
3.96 
4.14 
3.81 
3.95 
3.93 
3.56 
3.35 
3.40 
3.75 
3.33 
3.65 
3.63 
3.00 
1.43 
1.51 
1.65 
1.52 
1.47 
1.57 
1.20 
1.29 
1.25 
1.44 
1.45 
1.44 
1.25 
1.50 
,. 
1996 
,. 
1996 
3.82 
3.92 
3.78 
3.97 
4.16 
3.95 
3.94 
3.26 
4.11 
3.86 
3.27 
3.55 
3.82 
3.56 
1.56 
1.54 
1.66 
1.41 
1.43 
1.45 
1.50 
1.18 
1.25 
1.49 
1.28 
1.36 
1.32 
1.00 
,. 
1997 
,. 
1997 
3.88 
3.68 
3.67 
3.87 
4.24 
4.16 
3.71 
3.13 
3.44 
3.82 
3.68 
3.97 
3.62 
3.24 
1.45 
1.59 
1.46 
1.58 
1.35 
1.36 
1.33 
1.15 
1.25 
1.61 
1.40 
1.31 
1.28 
1.38 
,. 
1998 
,. 
1998 
3.57 
3.97 
4.04 
3.67 
3.92 
3.69 
4.00 
3.42 
3.40 
3.79 
3.73 
3.67 
3.71 
3.19 
1.67 
1.54 
1.55 
1.33 
1.09 
1.36 
1.50 
1.13 
1.33 
1.51 
1.13 
1.25 
1.29 
1.33 
• 
.. 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
,. 
1989 
,. ,. 
1990 1991 
,. ,. ,. 
1992 1993 1994 
,. 
1995 
,. 
1996 
,. 
1997 
,. 
1998 
Average Price 
$66,819 $74,332 $85,632 $96,422 $116,272 $126,963 $126,674 $139,187 $133,082 $134,187 $133,120 
$71,877 $82,492 $87,235 $102,070 $116,346 $125,882 $136,911 $137,491 $138,935 $133,508 $135,583 
$67,879 $78,996 $85,744 $96,543 $108,958 $126,423 $139,670 $138,786 $136,206 $141,952 $133,158 
$66,579 $74,054 $82,508 $93,423 $106,190 $121,764 $130,016 $132,709 $126,935 $132,118 $124,900 
$83,829 $96,987 $106,378 $121,602 $136,734 $146,623 $165,768 $159,814 $148,462 $169,524 $147,625 
$56,849 $58,611 $67,139 $80,986 $95,089 $110,023 $118,170 $117,463 $121,220 $123,368 $120,408 
$58,933 $62,526 $73,555 $85,542 $98,636 $109,790 $124,442 $117,053 $124,767 $128,105 $124,140 
$45,416 $45,612 $56,104 $58,715 $76,144 $83,765 $98,334 $101,987 $103,515 $100,345 $100,071 
$43,220 $45,544 $56,381 $67,149 $79,788 $87,783 $97,712 $89,880 $102,611 $98,556 $98,040 
$83,309 $98,695 $115,719 $117,855 $146,047 $161,087 $171,332 $172,068 $179,038 $172,660 $179,439 
$52,695 $71,520 $87,498 $82,467 $95,249 $115,155 $137,391 $123,317 $120,790 $135,950 $147,636 
$74,000 $74,625 $86,811 $104,590 $123,935 $149,516 $163,343 $167,068 $179,084 $179,736 $170,283 
$61,295 $66,219 $75,047 $84,840 $98,456 $111,530 $123,449 $123,639 $129,730 $127,596 $124,599 
$44,678 $41,036 $52,108 $58,476 $85,589 $100,964 $107,607 $97,094 $128,267 $150,251 $160,150 
,. 
1989 
,. .. ----- .. ,. .. -----.. ----~ .. -----.. 
1990 1991 1992 1993 1994 1995 1996 1997 
,. 
1998 
Median Price 
$65,000 $69,250 $85,000 $91,900 $108,000 $123,500 $124,000 $132,000 $131,500 $133,125 $131,000 
$68,500 $75,000 $78,500 $91,250 $103,500 $118,500 $128,000 $134,500 $131,000 $132,500 $128,000 
$66,500 $77,250 $85,000 $92,500 $106,750 $124,500 $131,000 $133,000 $132,250 $134,500 $129,600 
$64,500 $71,250 $81,500 $89,000 $106,750 $117,000 $128,000 $133,000 $127,700 $127,250 $123,000 
$85,000 $94,000 $105,750 $120,000 $135,500 $144,000 $165,000 $157,000 $145,000 $166,000 $137,750 
$55,000 $57,500 $66,000 $80,000 $92,250 $112,500 $117,000 $116,000 $122,500 $124,000 $117,500 
$57,750 $62,000 $72,500 $87,800 $94,000 $107,000 $118,200 $117,000 $122,750 $126,000 $121,000 
$45,000 $44,750 $57,500 $58,500 $77,000 $84,000 $102,000 $101,000 $104,000 $104,000 $101,875 
$42,750 $50,000 $54,750 $66,250 $79,700 $86,250 $95,000 $87,250 $100,500 $97,500 $103,250 
$71,750 $84,500 $117,000 $105,500 $134,000 $155,860 $161,250 $164,000 $169,250 $170,500 $175,000 
$56,000 $73,000 $90,500 $85,000 $91,250 $119,000 $149,500 $135,500 $123,750 $141,250 $150,000 
$68,250 $75,500 $89,000 $96,000 $121,500 $145,000 $167,450 $163,500 $170,000 $182,000 $171,250 
$58,250 $62,700 $73,900 $82,000 $95,000 $109,900 $119,250 $122,000 $127,750 $126,750 $122,500 
$38,000 $36,500 $48,250 $59,000 $85,000 $94,000 $112,500 $88,750 $118,000 $156,668 $166,000 
64 
" 
,.-----, 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
,.-----, 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
~ 
1989 
~ ~ 
1990 1991 
~ ~ ~ 
1992 1993 1994 
~ 
1995 
~ 
1996 
Max Price 
$100,000 $121,000 $130,000 $146,500 $265,000 $234,000 $179,900 $288,000 $169,900 
$142,000 $188,000 $175,000 $224,000 $252,500 $247,000 $225,000 $190,000 $240,000 
$94,500 $110,500 $155,000 $138,000 $157,000 $180,000 $218,000 $233,000 $179,000 
$89,000 $109,000 $128,000 $142,000 $150,000 $151,000 $189,000 $157,000 $177,750 
$123,500 $131,000 $178,000 $185,000 $189,000 $217,500 $212,000 $215,000 $246,000 
$75,500 $92,000 $87,500 $145,000 $122,000 $164,900 $155,000 $148,000 $169,900 
$82,500 $89,900 $115,000 $131,000 $190,000 $137,000 $289,900 $140,000 $159,000 
$66,000 $88,000 $93,000 $96,500 $138,000 $129,000 $151,000 $138,500 $148,500 
$72,000 $64,500 $95,000 $119,000 $116,000 $128,500 $135,000 $110,000 $153,000 
$149,000 $240,000 $212,500 $230,000 $300,000 $287,000 $340,000 $271,000 $350,000 
$86,000 $117,500 $122,900 $135,000 $162,000 $167,500 $189,500 $171,618 $168,000 
$182,500 $110,000 $123,500 $161,900 $175,000 $241,000 $241,500 $262,500 $260,000 
$120,000 $128,000 $112,500 $130,000 $235,000 $170,000 $181,000 $181,000 $209,900 
$71,000 $89,500 $87,000 $88,500 $157,500 $187,000 $137,000 $162,000 $159,400 
Min Price 
$43,000 
$31,000 
$31,500 
$47,000 
$53,500 
$45,500 
$45,000 
$23,000 
$16,900 
$49,000 
$14,000 
$34,000 
$38,000 
$19,000 
~ 
1989 
$52,000 
$49,500 
$57,000 
$47,500 
$58,000 
$29,600 
$29,500 
$19,000 
$18,500 
$42,000 
$15,500 
$52,000 
$46,000 
$8,500 
~ ~ 
1990 1991 
$59,000 
$50,500 
$49,900 
$37,000 
$68,500 
$40,500 
$30,000 
$23,500 
$32,000 
$46,500 
$44,000 
$43,000 
$55,000 
$38,000 
$74,000 
$69,000 
$54,000 
$62,000 
$74,800 
$58,500 
$42,000 
$20,000 
$43,500 
$70,000 
$20,000 
$68,000 
$62,000 
$20,000 
~ ~ ~ ~ ~ 
1992 1993 1994 1995 1996 
$81,000 
$66,000 
$85,500 
$71,500 
$93,500 
$68,000 
$64,000 
$30,000 
$44,000 
$60,000 
$20,000 
$75,000 
$75,000 
$29,000 
65 
$91,000 $105,000 $103,000 $98,000 
$85,000 $72,000 $99,000 $82,000 
$98,000 $105,000 $109,000 $112,500 
$97,000 $105,000 $99,000 $93,000 
$94,500 $106,000 $114,000 $112,000 
$58,000 $89,000 $96,000 $91,500 
$88,000 $95,000 $55,500 $107,500 
$38,000 $49,000 $67,000 $49,000 
$36,500 $65,000 $79,900 $71,000 
$79,000 $89,900 $115,000 $75,000 
$52,300 $71,000 $35,000 $45,000 
$93,500 $96,400 $115,000 $113,500 
$86,500 $96,500 $96,000 $101,000 
$32,500 $80,000 $60,000 $98,000 
-· 
~ ~ 
1997 1998 
~ 
$170,900 $154,000 
$197,000 $255,000 
$193,800 $184,000 
$183,000 $157,000 
$225,000 $188,000 
$144,000 $145,000 
$183,000 $159,900 
$151,500 $171,000 
$117,000 $120,000 
$285,000 $337,000 
$232,000 $180,000 
$325,000 $228,000 
$183,000 $195,000 
$195,500 $189,900 
~ 
1997 1998 
$111,000 $116,500 
$100,000 $102,000 
$109,900 $104,500 
$110,000 $76,000 
$130,000 $115,000 
$103,500 $94,000 
$104,500 $104,000 
$45,500 $55,000 
$85,000 $52,500 
$97,500 $102,000 
$42,000 $120,000 
$119,000 $130,000 
$105,100 $100,500 
$104,000 $102,500 
Area r1988 
,. 
1989 
,. .. ~-- .. ,. ,. 
1990 1991 1992 1993 1994 
,. 
1996 
, 
1995 
,..---......, 
N71fo 
N71he 
N71hl 
N7lla 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
Quartile 1 
$58,375 
$57,925 
$58,600 
$58,000 
$73,100 
$49,000 
$51,975 
$38,750 
$38,750 
$61,375 
$35,000 
$57,750 
$52,000 
$35,000 
$63,500 $69,900 
$62, 250 $68, 500 
$72,125 $74,000 
$63,225 $71,500 
$80,500 $88,125 
$48,700 $60,200 
$57,200 $68,900 
$37,925 $44,900 
$39,600 $47,175 
$69,750 $83,250 
$59,950 $68, 175 
$57,000 $78,200 
$58,000 $69,000 
$25,700 $44,475 
$84,000 $100,000 $108,000 $117,500 $123,950 $118,000 
$81,000 $92,000 $108,500 $117,000 $124,000 $118,500 
$82,500 $97,750 $113,950 $124,000 $122,125 $127,375 
$83,250 $90,275 $112,000 $120,500 $124,950 $117,375 
$94,000 $119,850 $125,500 $153,000 $131,625 $132,000 
$73,375 $87,000 $97,500 $107,000 $106,500 $109,000 
$76,000 $88,500 $103,000 $111,435 $112,450 $118,000 
$47,375 $69,000 $69,999 $84,000 $94,700 $92,000 
$58,625 $71,750 $78,500 $90,000 $80,925 $91,250 
$87,250 $107,500 $127,000 $133,000 $137,000 $138,500 
$62,500 $67,000 $88,000 $129,625 $92,750 $102,000 
$83,475 $101,150 $123,400 $135,500 $141,375 $157,950 
$76,125 $88,375 $102,600 $114,000 $117,000 $121,000 
$38,500 $64,900 $77,250 $95,625 $78,750 $110,000 
,. .. ---.. ,. ,. 
"'1995 
,. 
1989 1990 1991 1992 1993 1994 1996 
,---......, Quartile 3 
$74,750 $82,938 $95,000 $106,000 $127,000 $133,250 $132,000 $139,000 $146,250 
$80,625 $96,250 $95,300 $117,500 $127,900 $135,250 $142,500 $145,000 $149,000 
$77,125 $84,975 $94,350 $109,250 $115,500 $136,500 $151,700 $141,750 $141,000 
$73,500 $87,250 $90,750 $104,250 $115,750 $129,900 $137,000 $140,750 $135,875 
$94,000 $117,250 $121,000 $146,900 $153,500 $170,250 $175,500 $179,525 $159,000 
$62,225 $65,500 $74,750 $86,000 $103,500 $121,000 $129,000 $126,875 $131,000 
$64,000 $67,875 $80,000 $92,900 $103,500 $115,000 $127,375 $127,438 $130,750 
$51,000 $53,150 $65,000 $69,000 $86,000 $95,000 $113,625 $115,000 $115,000 
$50,250 $54,000 $64,000 $77,500 $92,125 $97,000 $108,000 $96,875 $114,000 
N71fo 
N71he 
N71hl 
N7lla 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
$105,250 $121,700 $144,375 $145,650 $180,750 $185,125 $198,625 $194,000 $197,375 
$68,000 $79,750 $113,000 $102,500 $121,750 $139,000 $160,000 $160,750 $145,500 
$75,500 $84,500 $95,750 $117,750 $148,500 $160,750 $184,375 $181,375 $193,450 
$67,375 $72,125 $79,500 $90,750 $105,000 $117,875 $129,000 $128,900 $134,925 
$56,200 $52,500 $55,875 $78,000 $105,900 $129,300 $116,250 $106,688 $148,000 
" 
66 
,. ,. 
1997 1998 
,. 
$121,250 $121,625 
$121,750 $122,000 
$126,050 $117,000 
$121,775 $115,000 
$154,000 $127,625 
$112,500 $114,000 
$116,000 $116,250 
$89,000 $85,849 
$93,500 $92,625 
$147,375 $140,675 
$120,225 $123,500 
$150,000 $159,500 
$119,500 $113,625 
$125,000 $147,750 
,. 
1997 1998 
$141,500 $144,500 
$141,500 $141,250 
$154,750 $142,000 
$138,750 $137,000 
$179,000 $174,625 
$132,000 $125,000 
$139,900 $128,750 
$114,000 $112,000 
$105,000 $107,625 
$188,500 $208,750 
$156,625 $164,500 
$197,500 $180,500 
$134,600 $130,000 
$171,000 $180,300 
" 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
,. 
1989 
Skewness of Price 
0.63 
1.12 
-0.29 
0.27 
0.27 
0.82 
0.74 
0.08 
0.06 
0.83 
-0.23 
2.45 
1.53 
0.18 
,. 
1.16 
1.56 
0.55 
0.32 
-0.08 
0.42 
-0.38 
0.43 
-0.86 
1.44 
-0.11 
0.42 
1.65 
0.78 
1989 
Kurtosis of Price 
0.09 
1.77 
0.21 
-0.53 
-0.17 
-0.51 
0.37 
-0.27 
0.97 
-0.59 
-0.97 
7.37 
3.49 
-1.32 
1.55 
2.73 
0.84 
-0.55 
-1.17 
0.76 
1.91 
0.72 
-0.18 
2.15 
0.96 
-0.63 
4.14 
-0.11 
,. 
1990 
,. 
0.75 
1.31 
1.41 
0.27 
0.88 
-0.27 
0.01 
-0.03 
0.77 
0.20 
-0.35 
-0.43 
0.86 
1.97 
1990 
0.13 
1.27 
4.35 
0.97 
1.59 
0.20 
3.06 
0.21 
1.39 
-0.55 
-1.15 
1.69 
1.20 
4.79 
,. 
1991 
,. 
0.98 
1.77 
0.45 
0.81 
0.35 
2.41 
0.34 
-0.07 
0.90 
0.91 
-0.09 
0.69 
1.35 
-0.29 
1991 
0.15 
4.02 
-0.37 
0.65 
-0.95 
10.06 
1.83 
-0.06 
1.64 
0.03 
-0.64 
-0.50 
2.25 
-1.38 
,. 
1992 
,. 
2.79 
1.66 
0.96 
0.18 
0.28 
0.26 
2.68 
0.11 
-0.02 
0.79 
-0.07 
0.10 
4.75 
0.57 
1992 
11.49 
3.00 
0.97 
-0.48 
-0.29 
-0.21 
10.86 
1.45 
-0.40 
0.49 
-0.86 
-1.06 
36.18 
0.64 
,. 
1993 
2.29 
1.83 
0.88 
0.67 
0.46 
0.18 
0.57 
-0.05 
-0.02 
0.71 
-0.06 
0.91 
1.35 
0.42 
,. 
1994 
1.65 
1.33 
1.46 
1.72 
-0.20 
0.06 
4.57 
-0.11 
0.37 
1.06 
-1.00 
0.30 
1.81 
-0.10 
,. 
1995 
3.09 
0.80 
2.48 
-0.16 
0.34 
0.33 
-2.05 
-0.15 
0.85 
0.73 
-0.75 
0.94 
1.46 
1.33 
,. 
1996 
0.24 
1.52 
1.02 
0.45 
1.78 
0.54 
1.14 
-0.12 
0.71 
1.22 
-0.50 
0.55 
2.26 
0.16 
,.--- ,.-~-~-- ,. 
1993 1994 1995 1996 
6.30 
4.91 
0.84 
-0.39 
-0.47 
1.22 
0.14 
-0.17 
0.44 
0.17 
-0.94 
0.71 
3.09 
0.47 
3.81 
1.82 
2.46 
6.11 
0.54 
-0.27 
24.19 
-0.43 
-0.15 
1.11 
-0.13 
-0.54 
3.95 
-0.30 
10.57 
0.10 
6.78 
0.15 
-1.16 
-0.79 
6.38 
-0.42 
-0.16 
-0.38 
-0.66 
1.54 
4.29 
2.20 
-0.66 
2.74 
1.01 
1.37 
5.69 
1.01 
2.69 
0.24 
0.68 
1.76 
-0.14 
-0.19 
8.54 
-1.77 
67 
,. 
1997 
,. 
1997 
"1998 
0.67 0.24 
1.02 2.69 
0.84 1.02 
1.45 -0.46 
0.50 0.38 
-0.19 0.10 
1.24 1.28 
-0.44 0.53 
0.44 -1.33 
0.69 1.02 
-0.30 0.11 
1.29 0.34 
1.20 1.88 
-0.08 -1.07 
-0.19 
2.00 
-0.18 
1.96 
-0.43 
-1.07 
2.74 
0.39 
0.07 
0.97 
1.46 
3.95 
4.18 
-1.28 
,. 
1998 
-1.40 
9.80 
0.63 
0.99 
-1.51 
-0.22 
2.19 
1.28 
2.06 
1.27 
-1.53 
1.54 
5.06 
0.42 
.. 
1989 
.. .. 
1990 1991 
.. 
1995 
.. 
1996 "1997 "1998 
Standard Deviation of Price 
N71fo $12,890 $14,787 $17,444 $18,120 $30,256 $30,189 $15,234 $36,599 $18,114 $16,832 $12,172 
N71he $21,145 $27,709 $27,866 $29,877 $36,458 $27,465 $29,689 $19,997 $30,475 $19,306 $28,521 
N71hl $15,475 $11,954 $20,195 $19,420 $17,766 $19,596 $26,092 $27,566 $14,988 $23,505 $20,972 
N711a $10,749 $15,885 $17,217 $17,986 $18,533 $14,241 $14,582 $14,034 $17,877 $16,828 $20,864 
N71pc $17,656 $22,459 $26,143 $30,698 $23,201 $32,679 $24,172 $32,190 $27,493 $28,972 $25,438 
N71qu $9,251 $13,214 $11,053 $13,868 $12,573 $20,032 $16,699 $14,145 $15,934 $11,989 $15,052 
N71ww $8,654 $11,981 $15,086 $16,048 $18,609 $11,530 $31,576 $19,635 $10,272 $18,271 $13,920 
n72ce $9,442 $13,640 $13,425 $15,465 $20,078 $20,801 $21,452 $17,036 $19,022 $22,090 $23,171 
n72vl $12,593 $12,388 $12,789 $16,026 $18,864 $21,878 $18,507 $10,229 $20,573 $9,998 $20,251 
n73hh $29,252 $40,372 $36,773 $38,419 $50,753 $42,097 $51,303 $40,695 $53,693 $35,849 $50,998 
n73ma $21,362 $21,761 $26,285 $30,997 $34,954 $30,039 $34,907 $41,811 $32,342 $40,799 $23,000 
n74cs $37,446 $18,963 $17,299 $29,130 $28,452 $37,908 $39,625 $36,776 $38,776 $40,718 $23,007 
n741c $13,506 $13,171 $10,011 $12,919 $17,167 $14,640 $15,096 $13,217 $15,849 $11,749 $17,482 
n741f $18,697 $25,116 $12,902 $24,358 $37,670 $42,759 $19,315 $31,374 $22,321 $28,579 $25,309 
" " 
68 
"2001 "2003 "2006 
..-
2007 "2008 2002 
Sales Volume 
N71fo 30 27 26 22 36 33 40 52 37 26 
N71he 38 25 46 55 50 63 62 68 77 57 
N71hl 21 23 26 27 31 28 41 41 36 24 
N711a 23 23 17 15 18 34 38 32 29 20 
N71pc 12 14 24 14 24 26 23 24 23 19 
N71qu 15 17 17 15 20 30 46 23 23 19 
N71ww 23 16 18 17 25 18 39 36 28 18 
n72ce 24 43 37 38 30 69 87 86 86 60 
n72vl 10 6 11 9 15 19 22 36 32 17 
n73hh 48 47 63 62 62 72 66 73 68 53 
n73ma 15 18 16 17 20 25 28 29 17 16 
n74cs 20 19 23 24 27 30 26 39 26 21 
n741c 78 73 77 69 88 94 109 91 86 79 
n741f 25 21 21 28 30 35 27 62 43 51 
,.. ,.. ,.. ,.. ,.. ,.. ,.. ,.. 
2001 2002 2003 2004 2005 2006 2007 2008 
,.. 
2000 
Average price I square foot 
N71fo $59.59 $66.14 $62.47 $62.60 $65.11 $69.47 $86.71 $86.98 $110.99 $101.37 
N71he $64.06 $68.38 $64.48 $71.55 $69.14 $74.03 $75.66 $99.93 $111.70 $105.13 
N71hl $54.55 $59.47 $58.05 $54. 30 $60.94 $64.81 $76.56 $88.80 $105.10 $99.81 
N711a $61.89 $67.69 $66.01 $56.01 $65.75 $66.77 $78.07 $86.67 $101.69 $97.22 
N71pc $62.03 $73.65 $65.14 $73.88 $70.26 $67.31 $71.13 $96.32 $108.27 $101.89 
N71qu $66.85 $57.23 $55.11 $53.68 $53.33 $66.36 $76.47 $84.80 $98.93 $89.03 
N71ww $58.19 $56.45 $56.11 $58.82 $54.62 $70.71 $70.94 $82.24 $103.14 $98.62 
n72ce $62.82 $64.82 $53.98 $54.62 $57.26 $59.44 $70.39 $79.71 $102.39 $101.58 
n72vl $51.13 $41.41 $42.96 $41.60 $38.19 $42.91 $54.96 $59.95 $73.95 $72.46 
n73hh $77.82 $68.09 $67.48 $67.95 $67.98 $71.74 $86.46 $94.14 $116.98 $109.00 
n73ma $60.75 $57.98 $63.93 $59.38 $64.08 $64.45 $71.64 $94.84 $113.53 $93.57 
n74cs $67.06 $72.74 $64.34 $69.22 $68.83 $83.25 $94.07 $98.50 $116.95 $111.86 
n741c $65.49 $64.59 $62.35 $64.14 $70.17 $68.69 $85.28 $95.44 $112.38 $108.22 
n741f $70.98 $73.17 $61.91 $82.52 $80.13 $86.57 $102.01 $108.47 $121.35 $112.00 
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N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71q u 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
N71fo 
N71he 
N71hl 
N711a 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
Average Size 
2,044 
1,942 
2,479 
1,963 
2,366 
1,637 
1,918 
1,457 
1,610 
2,060 
2,039 
2,418 
1,800 
2,269 
1,859 
1,900 
2,153 
1,643 
1,948 
1,950 
1,792 
1,287 
1,922 
2,269 
1,860 
2,142 
1,715 
2,257 
Average Bathrooms 
2.17 2.59 
2.37 
2.62 
2.39 
2.92 
1.93 
2.04 
1.54 
2.00 
2.63 
2.20 
2.85 
2.09 
2.16 
2.64 
2.52 
2.22 
2.71 
2.18 
2.06 
1.40 
2.00 
2.51 
2.17 
2.53 
2.01 
2.33 
, 
2001 
, 
2001 
1,855 
1,997 
1,963 
1,808 
2,160 
1,797 
1,668 
1,399 
1,607 
2,232 
1,705 
2,274 
1,730 
2,295 
2.54 
2.48 
2.27 
2.76 
2.96 
2.24 
2.00 
1.49 
2.00 
2.54 
2.25 
2.78 
2.13 
2.67 
2002 
1,905 
1,936 
2,036 
2,039 
1,883 
1,923 
1,696 
1,315 
1,889 
2,467 
1,791 
2,274 
1,650 
1,872 
2.27 
2.58 
2.37 
2.33 
2.79 
2.20 
2.00 
1.37 
1.89 
2.85 
2.18 
2.83 
2.03 
2.18 
"2003 
, 
2003 
1,731 
1,936 
1,895 
1,676 
1,983 
1,884 
1,799 
1,385 
1,523 
2,320 
1,879 
2,329 
1,584 
2,088 
2.33 
2.54 
2.39 
2.39 
2.83 
2.00 
1.96 
1.53 
1.67 
2.69 
2.15 
2.78 
2.06 
2.60 
70 
1,764 
1,813 
2,087 
1,819 
2,313 
1,856 
1,554 
1,461 
1,696 
2,376 
1,795 
2,266 
1,686 
2,054 
" 
2.39 
2.32 
2.50 
2.26 
3.04 
2.20 
1.94 
1.55 
1.95 
2.72 
2.12 
2.93 
1.93 
2.34 
2005 
, 
2005 
1,695 
1,972 
1,946 
1,727 
2,387 
1,676 
1,868 
1,395 
1,649 
2,425 
1,834 
2,148 
1,712 
2,199 
2.35 
2.53 
2.39 
2.47 
2.65 
2.00 
2.08 
1.53 
2.00 
2.67 
1.86 
2.92 
2.07 
2.56 
"2006 
,. 
2006 
2,214 
2,275 
2,379 
2,044 
2,477 
1,972 
2,084 
1,663 
1,815 
2,679 
1,792 
2,689 
1,879 
2,457 
2.52 
2.63 
2.56 
2.44 
2.88 
2.26 
2.08 
1.62 
2.00 
2.68 
2.07 
2.82 
2.01 
2.35 
, 
2007 
2,013 
2,403 
2,322 
2,169 
2,467 
2,249 
2,014 
1,686 
2,011 
2,632 
1,886 
2,505 
2,025 
2,699 
2.35 
2.58 
2.47 
2.28 
2.74 
2.35 
2.04 
1.59 
2.09 
2.75 
2.12 
2.81 
2.15 
2.56 
"2008 
, 
2,225 
2,586 
2,332 
2,218 
2,671 
2,176 
1,984 
1,695 
2,066 
2,845 
2,335 
2,478 
2,088 
2,706 
2008 
2.31 
2.58 
2.58 
2.45 
2.79 
2.16 
1.94 
1.58 
2.06 
2.91 
2.31 
2.76 
2.05 
2.69 
IArea r1999 
,. 
2001 
Average Bedrooms .------. 
N71fo 
N71he 
N71hl 
N711a 
3.80 4.07 4.27 
3.89 
3.92 
4.18 
3.74 3.68 
4.10 4.09 
3.83 4.00 
N71pc 3.92 4.14 4.08 
N71qu 3.67 3.88 4.06 
N71ww 3.65 4.06 3.72 
n72ce 3.50 3.07 3.16 
n72vl 3.80 4.00 4.00 
n73hh 3.90 3.91 3.94 
n73ma 3.27 3.39 3.88 
n74cs 4.05 3.95 3.83 
n741c 3.87 3.79 4.00 
n741f 3.44 3.43 3.71 
,. ,. 
2000 2001 
Average Fireplaces .-----, 
N71fo 1.42 1.63 
N71he 
N71h l 
N7lla 
N71pc 
N71qu 
N71ww 
n72ce 
n72vl 
n73hh 
n73ma 
n74cs 
n741c 
n741f 
" 
1.48 
1.65 
1.53 
1.36 
1.60 
1.36 
1.29 
1.33 
1.45 
1.33 
1.44 
1.38 
1.08 
1.55 
1.55 
1.31 
1.46 
1.56 
1.22 
1.00 
1.33 
1.43 
1.45 
1.33 
1.18 
1.05 
1.64 
1.68 
1.67 
1.75 
1.57 
1.38 
1.42 
1.23 
1.43 
1.54 
1.33 
1.30 
1.31 
1.19 
4.05 
4.00 
4.19 
3.93 
2003 
3.83 
3.86 
4.06 
4.00 
4.00 3.92 
3.60 3.65 
3.94 3.72 
2.95 3.37 
4.00 3.80 
3.89 3.98 
3.41 3.45 
4.00 4.19 
3.94 3.74 
3.43 3.70 
1.53 
1.52 
1.77 
1.50 
1.45 
1.67 
1.18 
1.17 
1.50 
1.58 
1.31 
1.46 
1.39 
1.13 
71 
1.59 
1.49 
1.67 
1.63 
1.32 
1.46 
1.38 
1.08 
1.29 
1.46 
1.08 
1.43 
1.34 
1.16 
,. 
2004 
,. 
2004 
3.91 
3.90 
3.89 
4.09 
4.42 
3.97 
3.83 
3.17 
3.37 
3.90 
3.76 
3.83 
3.77 
3.46 
1.48 
1.48 
1.67 
1.57 
1.35 
1.77 
1.64 
1.15 
1.33 
1.55 
1.29 
1.63 
1.25 
1.17 
,. 
2005 
,. 
2005 
3.90 
3.84 
4.05 
3.87 
3.91 
4.07 
3.92 
3.25 
4.18 
3.83 
3.36 
4.08 
3.75 
3.81 
1.50 
1.61 
1.64 
1.77 
1.40 
1.61 
1.43 
1.23 
1.40 
1.48 
1.23 
1.50 
1.27 
1.29 
,. 
2006 
4.02 
3.82 
3.90 
3.84 
,. 
2007 
3.95 
3.86 
4.11 
3.79 
4.04 3.91 
3.96 4.00 
4.03 3.96 
3.33 3.38 
3.83 3.97 
3.99 3.90 
3.38 3.65 
4.03 3.92 
3.67 3.81 
3.47 3.28 
,. ,. 
2006 2007 
1.61 
1.52 
1.55 
1.36 
1.39 
1.44 
1.42 
1.29 
1.45 
1.44 
1.24 
1.36 
1.35 
1.11 
1.45 
1.44 
1.69 
1.42 
1.45 
1.56 
1.22 
1.21 
1.06 
1.51 
1.00 
1.48 
1.31 
1.07 
,.2008 
,.2008 
4.19 
3.82 
4.17 
4.10 
4.42 
4.11 
4.00 
3.43 
4.18 
4.11 
3.94 
3.95 
3.73 
3.84 
1.60 
1.47 
1.57 
1.47 
1.32 
1.54 
1.56 
1.12 
1.40 
1.55 
1.60 
1.24 
1.29 
1.13 
!Area 11999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Average Price 
N71fo $121,783 $122,957 $115,858 $119,277 $112,671 $122,515 $146,947 $192,559 $223,383 $225,513 
N71he $124,416 $129,916 $128,764 $138,520 $133,852 $134,239 $149,192 $227,344 $268,356 $271,822 
N71hl $135,252 $128,050 $113,963 $110,528 $115,463 $135,291 $148,948 $211,223 $244,042 $232,750 
N7lla $121,496 $111,209 $119,324 $114,220 $110,186 $121,482 $134,826 $177,178 $220,590 $215,620 
N71pc $146,775 $143,446 $140,688 $139,143 $139,315 $155,688 $169,807 $238,613 $267,098 $272,168 
N71qu $109,455 $111,566 $99,016 $103,207 $100,465 $123,172 $128,140 $167,204 $222,504 $193,705 
N71ww $111,630 $101,156 $93,588 $99,735 $98,277 $109,867 $132,520 $171,378 $207,718 $195,633 
n72ce $91,560 $83,407 $75,496 $71,830 $79,307 $86,848 $98,202 $132,528 $172,584 $172,132 
n72vl $82,300 $79,567 $69,013 $78,589 $58,179 $72,789 $90,650 $108,803 $148,702 $149,694 
n73hh $160,274 $154,481 $150,655 $167,655 $157,693 $170,452 $209,637 $252,200 $307,924 $310,145 
n73ma $123,887 $107,828 $109,000 $106,365 $120,390 $115,708 $131,386 $169,993 $214,071 $218,494 
n74cs $162,155 $155,818 $146,291 $157,421 $160,337 $188,653 $202,032 $264,832 $293,000 $277,231 
n741c $117,869 $110,747 $107,850 $105,865 $111,160 $115,776 $146,029 $179,309 $227,541 $225,918 
n741f $161,044 $165,110 $142,088 $154,441 $167,308 $177,836 $224,281 $266,498 $327,566 $303,104 
,. ,. ,. ,. ,. ,. ,. ,. ,. 
2000 2001 2002 2003 2004 2005 2006 2007 2008 
Median Price 
N71fo $116,750 $121,000 $115,250 $122,250 $113,250 $125,000 $136,500 $190,000 $223,000 $222,650 
N71he $116,500 $127,000 $117,750 $126,000 $124,500 $125,000 $141,250 $202,750 $243,000 $233,000 
N71hl $127,500 $125,000 $116,500 $114,500 $112,000 $126,375 $143,500 $199,500 $231,900 $215,000 
N711a $123,000 $110,000 $114,000 $115,500 $109,065 $122,500 $135,500 $177,450 $213,000 $223,250 
N71pc $145,000 $149,875 $133,250 $143,500 $140,000 $151,750 $157,900 $237,250 $250,000 $272,000 
N71qu $111,125 $112,000 $103,000 $97,000 $94,750 $121,925 $129,900 $165,000 $229,900 $191,000 
N71ww $114,000 $104,250 $92,444 $102,000 $96,500 $111,500 $126,000 $166,000 $209,000 $191,750 
n72ce $90,000 $83,000 $75,000 $73,750 $87,250 $86,000 $97,500 $134,500 $171,950 $166,500 
n72vl $78,750 $77,250 $70,000 $81,500 $60,000 $72,000 $84,950 $110,750 $143,250 $151,500 
n73hh $154,500 $142,000 $136,000 $157,700 $150,000 $167,000 $202,250 $237,500 $294,750 $300,000 
n73ma $127,900 $116,500 $123,750 $104,000 $132,000 $123,000 $125,485 $185,900 $210,000 $226,950 
n74cs $161,000 $159,000 $151,000 $153,500 $162,000 $185,250 $203,500 $261,000 $289,250 $273,000 
n741c $118,000 $111,000 $108,000 $107,500 $110,000 $116,000 $143,500 $176,500 $218,100 $213,000 
n741f $164,500 $166,000 $157,000 $158,750 $179,000 $192,180 $249,500 $277,450 $330,000 $318,000 
72 
I Area r1999 ,. ,. ,. ,. ,. ,. ,. ,. ,. 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Max Price 
N71fo $166,000 $152,950 $141,000 $204,900 $186,500 $155,750 $281,500 $305,000 $315,000 $272,000 
N71he $200,000 $200,000 $287,500 $307,000 $293,000 $231,000 $242,750 $382,500 $465,000 $427,500 
N71hl $208,000 $192,900 $136,500 $154,000 $184,000 $294,000 $368,000 $323,000 $366,000 $350,000 
N711a $161,000 $169,000 $166,900 $127,500 $144,000 $155,000 $174,000 $235,000 $300,000 $285,000 
N71pc $184,800 $178,000 $208,000 $175,000 $171,000 $231,000 $285,000 $335,000 $365,000 $378,500 
N71qu $129,000 $132,000 $121,777 $158,700 $205,000 $188,900 $175,000 $259,000 $360,000 $245,000 
N71ww $137,500 $120,000 $114,500 $126,000 $132,500 $147,500 $209,000 $257,900 $241,500 $232,000 
n72ce $133,650 $129,000 $140,000 $107,500 $112,500 $144,500 $150,000 $245,000 $243,000 $279,900 
n72vl $151,000 $103,000 $100,000 $89,900 $83,000 $151,000 $174,000 $196,000 $232,900 $239,000 
n73hh $276,250 $354,000 $290,000 $328,000 $282,500 $330,000 $372,500 $525,000 $520,000 $585,000 
n73ma $158,000 $170,000 $154,000 $159,900 $245,000 $184,000 $210,000 $257,000 $302,000 $295,000 
n74cs $220,900 $190,000 $232,500 $279,500 $248,500 $265,000 $279,900 $526,000 $412,000 $399,000 
n741c $147,000 $158,050 $154,000 $150,000 $150,000 $162,000 $249,900 $238,000 $495,000 $449,900 
n741f $218,000 $230,000 $215,000 $237,000 $270,500 $245,000 $295,600 $425,000 $555,000 $538,000 
I Area r1999 ,. ,. ,. ,. ,. ,. ,. " ,. 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Min Price 
N71fo $101,000 $89,500 $92,500 $78,000 $75,000 $89,000 $100,000 $116,000 $173,580 $181,000 
N71he $75,000 $60,000 $75,000 $85,200 $75,000 $85,000 $93,000 $127,000 $177,500 $110,000 
N71hl $105,000 $93,000 $81,000 $55,000 $93,000 $84,500 $69,500 $148,000 $187,500 $170,000 
N7lla $82,000 $67,000 $94,900 $91,000 $81,000 $85,000 $90,000 $123,000 $173,000 $173,000 
N71pc $100,000 $90,000 $86,500 $90,500 $89,500 $92,000 $119,000 $150,000 $194,500 $184,000 
N71qu $84,500 $77,430 $71,000 $62,000 $55,000 $88,000 $83,500 $100,400 $134,500 $150,000 
N71ww $80,000 $75,000 $75,500 $72,000 $79,000 $82,000 $104,900 $134,500 $172,900 $160,000 
n72ce $47,000 $30,000 $33,000 $33,500 $43,500 $39,000 $44,500 $62,500 $94,000 $98,000 
n72vl $60,000 $64,000 $50,000 $60,000 $27,000 $32,500 $47,000 $49,500 $99,500 $41,000 
n73hh $94,800 $99,500 $45,000 $63,250 $46,261 $95,000 $110,000 $106,500 $139,500 $164,000 
n73ma $48,000 $49,400 $53,000 $49,200 $18,900 $42,000 $71,150 $42,500 $115,200 $120,000 
n74cs $89,900 $102,000 $79,000 $95,500 $55,000 $133,000 $85,000 $135,000 $185,000 $181,250 
n741c $88,000 $78,000 $80,000 $75,000 $76,000 $78,000 $75,000 $131,000 $170,000 $140,000 
n741f $93,000 $120,000 $50,000 $50,000 $52,500 $43,000 $89,900 $95,000 $131,000 $145,000 
" " 
73 
I Area r1999 ,. ,. ,. ,. ,. ,. ,. "2007 "2008 2000 2001 2002 2003 2004 2005 2006 
Quartile 1 
N71fo $110,063 $114,450 $108,625 $101,250 $102,500 $109,000 $127,375 $166,626 $197,000 $208,250 
N71he $107,625 $114,000 $97,250 $108,500 $102,250 $115,500 $130,000 $174,750 $212,000 $209,000 
N71hl $119,500 $113,500 $106,375 $101,750 $105,000 $119,250 $134,000 $185,000 $216,500 $196,500 
N711a $112,500 $103,000 $107,000 $109,500 $101,100 $113,500 $122,625 $152,875 $197,500 $185,375 
N71pc $126,250 $127,000 $119,000 $137,250 $123,688 $135,000 $136,000 $212,125 $237,000 $234,000 
N71qu $98,650 $105,000 $90,750 $88,450 $78,250 $107,250 $116,625 $147,950 $192,250 $177,500 
N71ww $103,000 $92,250 $85,775 $87,000 $88,000 $100,975 $120,625 $155,875 $195,750 $176,250 
n72ce $80,725 $75,000 $64,000 $58,500 $63,000 $71,500 $81,000 $108,250 $148,625 $141,250 
n72vl $63,375 $68,625 $56,500 $75,000 $46,394 $51,250 $70,750 $90,000 $125,000 $132,000 
n73hh $127,425 $123,750 $118,400 $128,925 $118,175 $128,750 $161,625 $185,000 $254,750 $274,900 
n73ma $117,000 $85,000 $79,500 $95,000 $84,350 $75,000 $99,375 $125,000 $181,000 $183,750 
n74cs $149,450 $147,500 $116,950 $129,750 $124,000 $159,000 $181,975 $201,750 $259,750 $246,500 
n741c $112,225 $103,000 $98,000 $95,000 $103,500 $105,025 $127,000 $163,250 $205,125 $195,750 
n741f $154,000 $158,000 $120,000 $138,750 $152,250 $152,450 $202,450 $252,750 $305,000 $279,250 
I Area r1999 ,. ,. ,. ,. ,. ,. ,. ,. ,. 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Quartile 3 
N71fo $131,875 $133,000 $119,750 $129,975 $119,250 $134,500 $156,000 $217,250 $243,000 $243,600 
N71he $139,500 $137,500 $133,000 $143,000 $154,500 $136,500 $160,750 $276,875 $340,000 $365,000 
N71hl $139,000 $138,000 $123,375 $118,000 $123,250 $137,250 $160,000 $245,000 $260,250 $257,750 
N711a $130,900 $122,000 $127,000 $119,000 $116,600 $133,800 $144,125 $197,725 $239,900 $242,500 
N71pc $166,500 $158,375 $154,250 $146,000 $163,500 $171,875 $182,250 $266,000 $303,500 $301,000 
N71qu $120,250 $124,000 $108,000 $119,000 $112,625 $134,250 $138,875 $178,200 $240,000 $213,500 
N71ww $120,000 $114,000 $103,625 $109,000 $106,000 $117,750 $146,750 $184,925 $220,250 $214,125 
n72ce $108,875 $91,500 $85,000 $83,750 $93,000 $106,000 $120,750 $149,375 $194,500 $199,075 
n72vl $85,250 $86,925 $76,250 $82,000 $71,550 $88,750 $103,250 $121,250 $167,000 $165,500 
n73hh $183,313 $169,200 $179,250 $196,250 $189,344 $188,788 $244,750 $279,000 $342,225 $343,000 
n73ma $149,500 $124,500 $127,625 $118,000 $152,500 $153,000 $170,175 $208,000 $259,000 $254,875 
n74cs $180,500 $169,000 $172,500 $173,500 $190,000 $212,250 $231,375 $324,000 $330,000 $304,500 
n741c $124,875 $117,700 $115,500 $115,000 $118,500 $125,000 $164,000 $195,500 $230,750 $235,000 
n741f $169,500 $178,500 $173,500 $183,688 $194,875 $216,500 $269,250 $290,000 $356,000 $330,000 
" 
74 
2000 2001 2002 2003 2004 2005 2006 2007 2008 
Skewness of Price 
N71fo 1.02 -0.14 0.30 1.43 1.35 -0.11 2.06 0.71 0.77 0.28 
N71he 1.21 0.43 1.59 1.59 1.27 1.40 0.99 0.77 0.93 0.53 
N71hl 1.58 1.16 -0.52 -0.42 1.98 3.08 3.04 0.67 1.13 1.04 
N711a -0.28 0.53 1.06 -0.89 0.33 -0.43 0.18 0.27 0.84 0.29 
N71pc -0.19 -0.68 0.64 -0.64 -0.51 0.52 1.09 0.27 0.54 0.04 
N71qu -0.58 -0.83 -0.35 0.40 1.84 0.76 -0.21 0.83 0.67 0.18 
N71ww -0.20 -0.53 0.16 -0.27 0.79 0.40 1.32 1.30 -0.09 0.05 
n72ce -0.19 -0.49 0.67 -0.05 -0.47 -0.11 -0.18 0.34 -0.15 0.22 
n72vl 2.11 0.71 0.60 -1.21 -0.29 1.01 1.15 0.65 0.71 -0.35 
n73hh 0.69 2.45 0.94 0.62 0.60 0.96 0.71 1.20 0.74 1.46 
n73ma -1.20 -0.22 -0.59 -0.02 0.21 -0.26 0.46 -0.29 -0.02 -0.45 
n74cs -0.10 -0.76 0.27 0.94 -0.12 0.35 -0.74 0.69 -0.09 0.48 
n741c -0.12 0.23 0.50 0.35 0.52 0.38 0.66 0.32 3.49 2.39 
n741f -0.86 0.44 -0.70 -0.74 -0.76 -1.10 -1.08 -0.80 -0.19 0.26 
,. ,. ,. ,. ,. ,. ,. ,. 
2001 2002 2003 2004 2005 2006 2007 2008 
,. 
2000 
Kurtosis of Price 
N71fo 0.72 0.15 -0.06 4.18 3.88 -0.70 5.65 1.10 0.76 -0.66 
N71he 1.81 1.29 2.24 2.56 1.61 1.35 1.27 -0.66 0.06 -1.08 
N71hl 2.28 2.63 -0.64 0.80 6.52 12.61 15.45 0.10 0.64 0.07 
N711a 0.74 1.98 1.25 0.76 1.12 -0.14 0.15 -0.59 0.30 -0.94 
N71pc -1.03 -0.05 0.26 0.75 -0.71 0.36 0.19 0.20 -0.60 -0.16 
N71qu -1.00 0.11 -0.63 0.00 5.38 0.51 0.37 1.17 1.63 -0.40 
N71ww -0.64 -0.89 -0.68 -0.34 0.66 1.78 3.09 2.71 -0.80 -1.44 
n72ce -0.55 1.46 1.50 -0.56 -0.84 -0.42 -0.86 0.82 -0.64 -0.22 
n72vl 5.44 -0.32 0.20 2.00 -1.04 1.69 1.31 1.64 0.50 2.15 
n73hh 0.23 7.35 0.75 0.29 0.20 1.04 0.29 1.34 0.74 4.75 
n73ma 0.82 -0.30 -0.97 0.66 0.73 -1.23 -1.05 -0.69 -0.82 -0.90 
n74cs 0.63 0.61 -0.42 1.25 0.09 -0.70 1.30 0.82 -0.43 0.29 
n741c 0.51 0.64 1.06 0.48 0.68 0.68 1.46 -0.50 15.39 6.86 
n741f 4.23 1.99 -0.57 0.37 0.84 0.13 -0.22 1.66 5.75 2.45 
" 
75 
,. 
2000 
,. 
2001 
,. 
2002 "2003 
,. 
2005 
,. 
2006 2007 2008 
Standard Deviation of Price 
N71fo $15,673 $14,104 $12,020 $26,610 $21,184 $16,402 $35,038 $37,059 $32,696 $24,936 
N71he $25,872 $29,655 $46,980 $46,447 $46,592 $36,350 $30,767 $69,865 $72,571 $88,134 
N71hl $26,312 $21,527 $16,332 $22,951 $17,780 $37,037 $43,888 $40,089 $44,289 $49,792 
N711a $17,905 $20,831 $18,886 $9,889 $14,190 $17,635 $18,796 $31,368 $30,120 $32,606 
N71pc $27,696 $24,899 $28,381 $23,308 $25,121 $31,182 $47,535 $45,624 $48,082 $49,880 
N71qu $14,724 $15,503 $15,319 $26,265 $31,873 $25,561 $19,449 $37,191 $49,272 $25,235 
N71ww $15,711 $14,634 $10,836 $14,097 $12,885 $14,650 $21,248 $25,468 $17,953 $23,907 
n72ce $23,198 $20,093 $20,919 $17,877 $17,762 $24,687 $26,831 $31,797 $34,302 $38,209 
n72vl $26,772 $14,793 $15,180 $8,689 $18,051 $28,558 $32,564 $28,449 $29,626 $43,251 
n73hh $41,319 $49,704 $49,264 $54,784 $49,253 $47,026 $60,164 $89,879 $72,307 $69,865 
n73ma $32,575 $31,923 $31,847 $26,719 $51,136 $43,020 $42,045 $57,497 $56,130 $53,474 
n74cs $31,319 $22,477 $38,821 $44,391 $43,920 $35,616 $42,182 $84,214 $58,913 $52,380 
n741c $11,204 $15,691 $14,491 $14,475 $13,910 $15,882 $29,631 $24,782 $47,178 $55,246 
n741f $22,741 $23,885 $47,461 $45,152 $48,851 $55,225 $63,298 $58,042 $63,974 $67,911 
Average Median Mode Max Min STDEV Count 
N71fo $130,026 $122,000 $118,000 $315,000 $43,000 $47,483 717 
N71he $143,892 $126,000 $125,000 $465,000 $31,000 $70,134 1177 
N71hl $135,061 $125,000 $135,000 $368,000 $31,500 $53,864 639 
N7lla $123,605 $119,900 $115,000 $300,000 $37,000 $41,920 605 
N71pc $153,262 $144,000 $130,000 $378,500 $53,500 $56,591 500 
N71qu $111,854 $109,450 $125,000 $360,000 $29,600 $43,267 564 
N71ww $112,634 $107,813 $95,000 $289,900 $29,500 $41,995 586 
n72ce $94,232 $87,000 $85,000 $279,900 $19,000 $42,466 1266 
n72vl $85,254 $79,900 $60,000 $239,000 $16,900 $36,863 432 
n73hh $173,671 $160,000 $185,000 $585,000 $42,000 $75,232 1381 
n73ma $118,996 $118,250 $150,000 $302,000 $14,000 $52,057 496 
n74cs $174,707 $167,000 $190,000 $526,000 $34,000 $70,382 500 
n741c $118,217 $113,500 $110,000 $495,000 $38,000 $47,284 2023 
n741f $192,584 $179,900 $167,000 $555,000 $8,500 $97,230 469 
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